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Safety Considerations 


SAFETY CONSIDERATIONS 


GENERAL 


This product and related documentation must be 
reviewed for familiarization with safety markings 
and instructions before operation. This product has 
been designed and tested in accordance with inter- 
national standards. 


SAFETY SYMBOLS 


max 


Instruction manual symbol: the 
product will be marked with this 
symbol when it is necessary for 
the user to refer to the instruc- 
tion manual in order to protect 
against damage (refer to Table of 


Contents). 
, Indicates hazardous voltages. 
+ Indicates earth (ground) terminal. 


The WARNING sign denotes a 
hazard. It calls attention to a 
procedure, practice, or the like, 
which, if not correctly performed 
or adhered to, could result in 
personal injury. Do not proceed 
beyond a WARNING sign until 
the indicated conditions are fully 
understood and met. 


WARNING 


The CAUTION sign denotes a 
hazard. It calls attention to an 
operating procedure, practice, or 
the like, which, if not correctly 
performed or adhered to, could 
result in damage to or destruc- 
tion of part or all of the product. 
Do not proceed beyond a CAU- 
TION sign until the indicated 
conditions are fully understood 
and met. 


CAUTION 


SAFETY EARTH GROUND 


This plug-in section is used in a Safety Class I 
product (provided with a protective earthing termi- 
nal). An uninterruptible safety earth ground must 
be provided from the main power source to the 
product input wiring terminals. Whenever it is likely 


vi 


that the protection has been impared, the product 
must be made inoperative and be secured against 
any unintended operation. 


BEFORE CONNECTING THIS SYSTEM TO LINE 
(MAINS) VOLTAGE 


Verify that the product is configured to match the 
available main power source per the input power 
configuration instructions provided in this manual. 


If this system is to be energized via an auto- 
transformer make sure the common terminal is 
connected to the neutral (grounded side of mains 
supply). The safety and installation instructions 
found in Sections II and III of the mainframe 
should be followed. 


Any servicing, adjustment, maintenance, 
or repair of this product must be per- 
formed only by qualified personnel. 


SERVICING 


Adjustments described in this manual 
may be performed with power supplied 
to the product while protective covers 
are removed. Energy available at many 
points may, if contacted, result in per- 
sonal injury. 


Capacitors inside this product may still 
be charged even when disconnected from 
its power source. 


To avoid a fire hazard, only fuses with 
the required current rating and of the 
specified type (normal blow, time delay, 
etc.) are to be used for replacement in 
the mainframe. 


CAUTIONS 


COMPATIBILITY 


Damage to the synthesized signal genera- 
tor system may result if the RF Section 
is used with unmodified Model 8660A or 
8660B mainframes with serial prefixes 
1349A and below. 


Model 86603A 


CAUTIONS} (Cont'd) 


PERFORMANCE TESTING 


To avoid the possibility of damage to the 
instrument or test equipment, read com- 
pletely through each test before starting 
it. Then make any preliminary control 
settings necessary before continuing with 
the procedure. 


PLUG-IN REMOVAL 


Before removing the RF Section plug-in 
from the mainframe, remove the line 
(Mains) voltage by disconnecting the 
power cable from the power outlet. 


SEMI-RIGID COAX 


Slight but repeated bending of the semi- 
rigid coaxial cables will damage them 
very quickly. Bend the cables as little as 


Safety Considerations 


possible. If necessary, loosen the assem- 
bly to release the cable. 


FLUX REMOVER 


Do not use flux remover anywhere near 
the A22 assembly. The monoblock ca- 
pacitors may be damaged by this chemi- 
cal. If absolutely necessary, use only 
freon or methanol. 


EXPOSED LOW VOLTAGE 


The Model 86603A RF Section, when 
used with early model mainframes, has 
—32 Vdc exposed on the A20 Assembly 
and Q1 whenever the mainframe LINE 
switch is set to STBY. During adjust- 
ment and maintenance, do not contact 
these parts with metal tools. Damage can 
occur to the mainframe power supply, 
the A20 Assembly, and/or 01. Models 
8660A and 8660C with serial prefixes 
1508A and below, and all 866083’s 
have this characteristic. 
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MODEL 86603A 


86603A RF SECTION 
[Cp) ] {-2600 MHz/PHASE MODULATION 
| RMS. VOLTS 
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| 
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QuTPUT 


VERNIER 


Figure 1-1. HP Model 
ie del 86603A RF Section (Option 002 Shown) 


1-1. INTRODUCTION 


1-2. This manual contains all information required 
to install, operate, test, adjust and service the 
Hewlett-Packard Model 86603A RF Section plug- 
in, also referred to as the RF Section. For infor- 
mation concerning related equipment, such as the 
Hewlett-Packard Model 8660-series mainframes or 
the Model 11661 Frequency Extension Module, 
refer to the appropriate manual or manuals. 


1-3. This manual is divided into eight sections 
which provide information as follows: 


a. SECTION I, GENERAL INFORMATION, 
contains the instrument description and specifica- 
tions as well as the accessory and recommended 
test equipment list. 


b.SECTION II, INSTALLATION, contains 

information relative to receiving inspection, 
preparation for use, mounting, packing, and 
shipping. 


c. SECTION III, OPERATION, contains operat- 
ing instructions for the instrument. 


d.SECTION IV, PERFORMANCE TESTS, 
contains information required to verify that 
instrument performance is in accordance with 
published specifications. 


e. SECTION V, ADJUSTMENTS, contains 
information required to properly adjust and align 
the instrument after repair. 


f. SECTION VI, REPLACEABLE PARTS, 
contains information required to order all 
replacement parts and assemblies. 


g. SECTION VII, MANUAL CHANGES, con- 
tains backdating information to make documen- 
tation in this manual applicable to all earlier 
versions of this instrument. 


h. SECTION VIII, SERVICE, contains descrip- 
tions of the circuits, schematic diagrams, parts 
location diagrams, and troubleshooting procedures 
to aid the user in maintaining the instrument. 


General Information 


SECTION |! 
GENERAL INFORMATION 


1-4. Figure 1-1 shows the Option 002 RF Section. 


1-5. Packaged with this manual is an Operating 
Information Supplement. This is simply a copy of 
the first three sections of this manual. This 
supplement should stay with the instrument for 
use by the operator. Additional copies of the 
Operating Information Supplement may be 
ordered separately through your nearest 
Hewlett-Packard office. The part number is listed 
on the title page of this manual. 


1-6. On the title page of this manual, below the 
manual part number, is a “Microfiche” part 
number. This number may be used to order 4 x 
6-inch microfilm transparencies of the manual. 
Each microfiche contains up to 60 
photo-duplicates of the manual pages. The 
microfiche package also includes the latest Manual 
Changes supplement as well as all pertinent Service 
Notes. 


1-7. SPECIFICATIONS 


1-8. Instrument specifications are listed in 
Table 1-1. These specifications are the performance 
standards, or limits against which the instrument 
may be tested. 


1-9. INSTRUMENTS COVERED BY MANUAL 


1-10. This instrument has a_ two-part serial 
number. The first four digits and the letter 
comprise the serial number prefix. The last five 
digits form the sequential suffix that is unique to 
each instrument. The contents of this manual 
apply directly to instruments having the same serial 
number prefix(es) as listed under SERIAL 
NUMBERS on the title page. 


1-11. For information concerning a serial number 
prefix not listed on the title page or in the Manual 
Changes supplement, contact your _ nearest 
Hewlett-Packard office. 


1-12. MANUAL CHANGE SUPPLEMENTS 


1-13. An instrument manufactured after the 
printing of this manual may have a serial prefix 
that is not listed on the title page. This unlisted 
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General Information 


. Table 1-1. Models 86603A/11661 Specifications (1 of 4) 


SPECIFICATIONS 


FREQUENCY CHARACTERISTICS 


Range: 1.0 to 1299.999999 MHz selectable in 1 Hz steps. 


1300 to 2599.999998 MHz selectable in 2 Hz steps. 
Frequencies from 200 kHz to 1 MHz may also be 
selected with some degradation in specifications. 


Accuracy and Stability! : CW frequency accuracy and 
long term stability are determined by the aging rate 
of the time base (internal or external) and its 
sensitivity to changes in temperature and line voltage. 
Internal reference oscillator accuracy = + aging rate 
+3x10719/°C+3x10 '9/1% change in line 
voltage. 


Switching Time: 6 ms to be within 50 Hz of any new 
frequency selected from 1 to 1300 MHz, 6 ms to be 
within 100 Hz of any new frequency selected 
= 1300 MHz. 100 ms to be within 5 Hz of any new 
frequency selected from 1 to 1300 MHz; 100 ms to be 
within 10 Hz of any new frequency 2 1300 MHz. 


1 kHz < 500 Hz <10 Hz 
10 kHz 
100 kHz < 500 Hz <@) On Z 
1 MHz 
10 MHz < 500 Hz < 50° Hz 


100 MHz, Undefined <<05) ()BEAZ, 


1 GHz 
Typical 86603A/1 1661 
Frequency Switching Characteristics 
(Below 1300 MHz) 


: Aging rate for the time base of standard mainframes is 
3 x 10-8/day; for option 001 mainframes, 3 x 10°9/day. 
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Harmonic Signals: For center frequencies <1300 MHz, 
all harmonically related signals are at least 30 dB 
below the desired output signal for output levels 
<+3 dBm; —25 dB for output levels above +3 dBm. 


For center frequencies > 1300 MHz, all harmonically 
related signals are at least 20 dB below the desired 
output signal for output levels < +3 dBm (slightly 
higher from +3 to +7 dBm). 


Sub-Harmonics and Multiples (f, 3f, etc.)?: At center 
22 
frequencies = 1300 MHz, all sub-harmonics and mul- 
tiples are at least 20 dB below the desired output signal 
for output levels < +3 dBm (slightly higher from +3 to 
+7 dBm.) 


Spurious Signals (CW, AM and $M only): 
At center frequencies < 1300 MHz all non-harmonic- 
ally related spurious signals are: 
80 dB down from carrier at frequencies < 700 MHz 
80 dB down from carrier within 45 MHz of the 
carrier at frequencies > 700 MHz 
70 dB down from carrier > 45 MHz from carrier at 
frequencies = 700 MHz 
50 dB down from carrier on the +10 dBm range. 


At center frequencies 2 1300 MHz all non-harmonically 
related spurious signals are: 
74 dB down from carrier within 45 MHz of the 
carrier?. 
64 dB down from carrier > 45 MHz from carrier?. 


All Power Line Related spurious signals are 70 dB down 
from carrier at center frequencies < 1300 MHz; 
64 dB down 2 1300 MHz. 


Signal-to-Phase Noise Ratio (CW, AM, and $M only): 
Greater than 45 dB in a 30 kHz band centered on the 
carrier and excluding a 1 Hz band centered on the 
carrier at center frequencies <1300 MHz; >39 dBina 
30 kHz band centered on the carrier and excluding a 
1 Hz band centered on the carrier at center frequencies 
21300 MHz. 


ae elow 1300 MHz sub-harmonics and multiples do not exist. 


ore output levels +3 dBm and below, slightly higher from +3 to 
+7 dBm. 


per: 


~ Model 86603A 


General Information 


Table 1-1. Models 86603A/11661 Specifications (2 of 4) 


Typical SSB Phase Noise Curve: 


Typical Single Sideband Phase Noise in 1 Hz Bandwidth 


=—— Residual Phase Noise 
(Independent of RF Frequency) 

— — Including contribution of internal 
3 x 10—-8/day standard at 1 GHz RF 
output. (Standard contribution 
decreases 6 dB/octave as RF 
output frequency is reduced.) 


(dB Below Carrier) 


Offset from Carrier (Hz) 


Typical 86603A Phase Noise Below 1300 MHz 
(6 dB higher at > 1300 MHz) 


Signal-to-AM Noise Ratio: Greater than 65 dB ina 


30 kHz bandwidth centered on the carrier and ex- 
cluding a 1 Hz band centered on the carrier. 


OUTPUT CHARACTERISTICS 


Level: Continuously adjustable from +10 to —136 dBm 


(0.7 Vrms to 0.03 up Vrms) into a 50 resistive load at 
center frequencies <1300 MHz; from +7 to—136 dBm 
(0.5V to 0.03 uVrms), into a 50 ohm resistive load 

at center frequencies > 1300 MHz. Output attenuator 
calibrated in 10 dB steps from 1.0V full scale 

(+10 dBm range) to 0.1 uVrms full scale (—130 dBm 
range). Vernier provides continuous adjustment 
between attenuator ranges. Output level indicated on 
output level meter calibrated in volts and dBm into 

50 ohms. 


Accuracy: (Local and remote modes) 


+2.5 dB to —76 dBm‘; +3.5 dB from —77 to 
—136 dBm at meter readings between +3 and 
—o db. 


Flatness: Output level variation with frequency 


is less than +2.0 dB from 1—2600 MHz at 
meter readings between +3 and —6 dB. 


4 at frequencies => 1300 MHz, output accuracy and flatness will 
be slightly degraded at levels from +3 to +7 dBm. 


Level Switching Time: In the remote mode any level 
change can be accomplished in less than 50 ms. Any 
change to another level on the same attenuator range 
can be accomplished in less than 5 ms. 


Impedance: 502. 


VSWR: < 2.0 on +10 and 0 dBm ranges; <1.3 on 
—10 dBm range and below. 


MODULATION CHARACTERISTICS 
(With compatible Modulation Sections) 


Amplitude Modulation: 
Depth: At center frequencies < 1300 MHz, 0 - 90% 


for RF output level meter readings from +3 
to —6 dB and only at +3 dBm and below. 


At center frequencies > 1300 MHz, 0 - 50% for RF 


output level meter readings from +3 to —6 dB and 
only at +3 dBm and below. 


AM 3 dB Bandwidth: 
AM 3 dB Bandwidth 


0 to 30% AM|0 to 70% AM 


6 kHz 
60 kHz 
N/A 


Center 
Frequency 


<10 MHz 


= 10 MHz 
and 
< 13800 MHz 


2 1300 MHz 


100 kHz 
5 kHz 


Center 
Frequency 


1-1300 MHz 


1300- 
2600 MHz 


5 Applies only at 400 Hz and 1 kHz rates with the RF Section 
front panel meter indicating from 0 to +3 dBm. At ameter 
indication of —6 dB the distortion approximately doubles. 
The modulating signal distortion must be 0.3% for the sys- 
tem performance to meet these specifications. 


0 to 90% AM 


AM Total Harmonic Distortion® 
AT 30% AM | AT 70% AM | AT 90% AM 


<3% <5% 
N/A N/A 
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< Table 1-1. Models 86603A/11661 Specifications (3 of 4) 


Modulation Depth (%) 


4 5 6 


Modulation Rate (kHz) 


Typical AM Distortion (Center Frequency <10 MHz) 


Modulation Depth (%) 


Modulation Rate (kHz) 


Typical AM Distortion 
(Center Frequency >10 MHz but <1300 MHz) 


Incidental PM. 


Incidental PM 
(radians peak at 30% AM) 


<0.2 
<0.4 
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Incidental FM: 


Frequency Incidental FM 
Range (in Hz at 30% AM) 


1-1300 MHz <0.2 x Fmod 
1300-2600 MHz <0.4 x Fmod 


FREQUENCY MODULATION 


Rate: DC to 200 kHz with the 86632B and 86635A. 
20 Hz to 100 kHz with the 86633B. 


Deviation (peak): 
From 1—1300 MHz, 200 kHz-peak with the 86632B 
and 86635A and 100 kHz-peak with the 86633B. 
From 1300—2600 MHz, 400 kHz-peak with the 86632B 
and 86635A and 200 kHz-peak with the 86633B. 


Incidental AM: AM sidebands are >60 dB below the 
carrier with 75 kHz peak deviation at a 1 kHz rate. 


Residual FM (FM X0.1 mode): less than 10 Hz-rms in a 
post detection 300 Hz to 3 kHz band at center fre- 
quencies less than 1300 MHz; less than 20 Hz-rms at 
center frequencies greater than 1300 MHz. 


FM Total Harmonic Distortion, (at rates up to 20 kHz): 
<1% up to 200 kHz deviation (center frequencies 
<1300 MHz). <1% up to 400 kHz deviation (cen- 
ter frequencies 21300 MHz). (External modulating 
signal distortion must be less than 0.3%.) 


<2% 
Distortion 


RF Output © 
Unlocks in : 
This Region ..... 


FM Rate (kHz) 


= 
o 
°o 
x 


<1% Distortion 


0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 
Peak Deviation (MHz) 


Typical FM Distortion Curve (<< 1300 MHz) 
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Table 1-1. Models 86603A/11661 Specifications (4 of 4) 


PULSE MODULATION 
(With the 86631B Auxiliary Section only) 


Source: External 
Rise/Fall Time: 50 ns. 


ON/OFF Ratio: At least 40 dB from 1 to 1300 MHz 
and 60 dB from 1300 to 2600 MHz (with modula- 
tion level control at maximum). 


Input Level Required: —10 +0.5 Vdc turns RF on. 


PHASE MODULATION 
(Option 002 Instruments only) 


Rate: 
With 86635A dc to 1 MHz 
With 86634A: 
de to 1 MHz at center frequencies less than 
100 MHz 
de to 10 MHz at center frequencies greater 
or equal to 100 MHz. 


Maximum Peak Deviation: 
0 to 100 degrees peak at center frequencies 
<1300 MHz. May be overdriven to 2 radians 


(115°) in Modulation Section external de mode. 


0 to 200 degrees peak at center frequencies 
21300 MHz. May be overdriven to 4 radians 
(230°) in Modulation Section external de mode. 


oM Total Harmonic Distortion: 
<5% up to 1 MHz rates 
<7% up to 5 MHz rates 
<15% up to 10 MHz rates 


(External modulation signal distortion must be less 
than 0.3% to meet this specification.) 


REMOTE PROGRAMMING 
(Through the 8660-series mainframes) 


Frequency: Programmable in 1 Hz steps at center fre- 
quencies <1300 MHz and in 2 Hz steps from 1300 
to 2600 MHz. 


Output Level: Programmable in 1 dB steps from +10 
to —136 dBm at center frequencies <1300 MHz; 
+7 to —136 dBm at center frequencies >1300 MHz. 


Modulation: See specifications for modulation section 
installed. 


GENERAL 


Leakage: Meets radiated and conducted limits of 
MIL-I-6181D. 

Size: Plug-in to fit 8660-series mainframe. 

Weight: Net 5 kg (11 Ib). 


General Information 


serial prefix imdicates that the instrument is 
different from those documented in this manual. 
The manual for this instrument is supplied with a 
yellow Manual Changes supplement that contains 
‘change information” that documents the 
differences. 


1-14. In addition to change information, the 
supplement may contain’ information for 
correcting errors in the manual. To keep this 
manual as current and accurate as_ possible, 
Hewlett-Packard recommends that you periodically 
request the latest Manual Changes supplement. The 
supplement for this manual is keyed to this 
manual’s print date and part number, both of 
which appear on the title page. Complimentary 
copies of the supplement are available from 
Hewlett-Packard. 


1-15. DESCRIPTION 


1-16. The HP Model 86603A RF Section is one of 
several RF Sections available for use in an 
8660-series Synthesized Signal Generator System. 
This RF Section plug-in is used with an option 100 
8660-series mainframe (Frequency Extension 
Module installed). The RF Section provides 
precisely tuned RF output frequencies over the 1 
to 2600 MHz range with 1 Hz frequency resolution 
up to 1300MHz and 2 Hz resolution above 
1300 MHz. (8660-series option 004 instruments 
have resolutions of 100 and 200 Hz respectively.) 
Frequencies from 200 kHz to 1 MHz can also be 
generated with some degradation in the amplitude 
leveling and other related specifications. 


1-17. The output power can be set to any level 
between +10 and —136 dBm (+7 and —136 dBm at 
center frequencies >1300 MHz) by means of the 
front panel VERNIER and calibrated OUTPUT 
RANGE controls. A front panel-mounted meter 
and the OUTPUT RANGE switch indicate the 
output power and voltage levels delivered by the 
RF Section to any external load having a 
characteristic impedance of 50 ohms. Output 
power levels are maintained within +2 dB of 
selected values through internal leveling of the 
output signal over the full frequency range of the 
instrument. 


1-18. Amplitude, frequency, phase, or pulse 
modulation of the RF OUTPUT signal can be 
accomplished within the RF Section by using the 
appropriate Auxiliary or Modulation Section 
plug-in. 
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1-19; External programming permits remote selec- 
tion of the output signal frequency in 1 or 2 Hz 
steps (100 or 200 Hz for option 004 mainframes) 
and the output power in 1 dB steps over the full 
operating range of the instrument. External 
programming is accomplished via the mainframe 
computer-compatible interface and digital control 
unit circuits. 


1-20. OPTIONS 


1-21. This RF Section has three options available. 
They affect the instrument’s RF output level, 
phase modulation, and frequency doubling 
capabilities. 


1-22. Option 001. The RF output attenuator is 
removed which limits the RF output level range. 
The output range is +10 to —6 dBm at center 
frequencies <1300 MHz;+7 to —6 dBm at or above 
1300 MHz. 


1-23. Option 002. Circuits are added to provide 
the phase modulation capability. A compatible 
modulation section is required. 


1-24. Option 003. Added circuitry and a switch 
provides means of front panel control of frequency 
doubling when the RF Section is used in a 
mainframe other than a Model 8660C. 


1-25. COMPATIBILITY 


CAUTION 


Damage to the mainframe can result when the 
RF Section is used with Model 8660A having 
serial prefix 1349A and below or Model 8660B 
having serial prefix 1349A and below. To pre- 
vent damage install Field Update Kit (08660- 
60273 or 08660-60274 for 50/400 Hz). 


1-26. Many combinations of instruments may be 
used with the RF Section as part of the 
Synthesized Signal Generator System. Table 1-2 
indicates which RF Section options are compatible 
to specific mainframes and to the capabilities of 
the Modulation Sections. Combining option 001 
with the types of RF Sections listed does not 
affect the compatibility. 


1-27. The Modulation Sections have various 
combinations of modulation capabilities depending 
on the one selected for use with a particular RF 
Section. In some cases they are _ partially 
compatible. For example, when a standard RF 
Section is installed in an 8660C mainframe along 
with an FM/¢M Modulation Section, only FM is 
operable. 


‘Model 86603A 


: 8660A/B!? 
Option 003 8660C 


1,2 
Option 002/003 8660A/B 


8660C 


Paragraph entitled Modification in Section II. 
Paragraph entitled Modification in Section II. 


21300 MHz. 


1-28. EQUIPMENT REQUIRED BUT NOT 
SUPPLIED 


1-29. System Mainframe 


1-30. The mainframe uses phase-locked loops to 
accurately generate clock, reference, and tuning 
signals required for operation of the Synthesized 
Signal Generator System. Front panel-mounted 
mainframe controls are used to digitally tune two 
phase-locked loops in the Frequency Extension 
Module which, in tum, produce two 
high-frequency output signals that are applied to 
the RF Section. The RF Section mixes the two 
signals and presents their frequency difference 
(twice the difference at center frequencies >1300 
MHz) at the front panel OUTPUT jack. The output 
frequency is either the value selected by the 
mainframe front panel controls or externally 
programmed. 


1-31. The mainframe power supply provides all dc 
operating voltages required by the RF Section, 
Frequency Extension Module, and Modulation 
Section plug-ins. Remote programming of the 
plug-ins is accomplished via the mainframe 
interface and digital control unit circuits. 


1-32. Frequency Extension Module 


1-33. The Frequency Extension Module plug-in 
extends the output frequency range of the 
mainframe to meet the input requirements of the 


* Compatible with new 8660A and 8660B mainframe and modified mainframes of serial prefix 1349A and below. Refer to the 
= Compatible with new 8660A and 8660B mainframes and modified mainframes of serial prefix 1503A and below. Refer to the 


Polder model Modulation Sections with FM capability will indicate one-half the actual peak FM deviation at center frequencies 


General Information 


Table 1-2. Model 86603A RF Section Compatibility 


Except Options 1 8660C3 
Option 002 8660C (only) 8660C? 


8660A/B3 
8660C? 


8660A/B?»? 
8660C? 


8660A/B'? 
8660C 


8660A/B?? 
8660C 


8660A/B'? 
8660C 


RF Section. The Frequency Extension Module 
plug-in contains two high-frequency phase-locked 
loops which receive digital tuning signals, variable 
synthesized signals, and fixed synthesized signals 
from the mainframe. The phase-locked loops use 
the mainframe signals, in conjunction with the 
output frequency from a 4.43 GHz oscillator that 
is common to both loops, to produce two 
high-frequency output signals that are supplied to 
the RF Section. One output signal is generated by 
a phase-locked loop using a Voltage Controlled 
Oscillator (VCO) that is tuneable in 1 Hz steps 
(100 Hz steps for option 004 mainframe) over the 
3.95 to 4.05 GHz range. The other output signal is 
generated by a phase-locked loop using a 
Yittrium-Iron-Garnet (YIG) oscillator that is 
tunable in 100MHz steps over the 3.95 to 
2.75 GHz range. The two outputs from the 
Frequency Extension Module plug-in are applied to 
the RF Section for mixing, amplification of the 
converted signal, frequency doubling at center 
frequencies > 1300 MHz, and final output power 
level control. 


1-34. Auxiliary Section 


1-35. The Auxiliary Section plug-in provides a 
means of applying externally generated amplitude 
or pulse modulation drive signals to modulate the 
RF Section’s output carrier. 
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General Information 


Table 1-3. Test Equipment and Accessories List (2 of 4) 


Connector, BNC 
Panel Mount 


Counter, Frequency Range 0.2—2600 MHz HP 5340A 
Resolution 1 Hz 
10 MHz external reference output 
7.2 Vrms output into 170 ohms 


Coupler, Directional Frequency range 100 MHz to 2.9 GHz HP 778D Opt. 12 
1 to 1200 MHz HP 8471A 


Distortion 20 Hz to 20 kHz 
Measurement Set Capable of measuring <0.1% distortion 


Filter Kit Accessory for HP 5210A 


Filter, Low Pass, Cut-off frequency 15 kHz HP 86602-60054 
15 kHz (P/O Kit HP 86602-60050) 


Filter, Low Pass Cutoff frequency 4 MHz CIR-Q-TEL 
4 MHz FLT/21B-4-3/50-3A/3B 


HP 5360A with 
HP 5365A plug-in 


Filter, Low Pass, Cutoff frequency 2200 MHz HP 360C 
2200 MHz 


Filters, Low Pass 100 kHz at 50 and 600 ohms 
100 kHz 


Filters, Low Pass 5 and 10 MHz — 50 ohms 
5 and 10 MHz 


Generator, Pulse Output — 10 Vpk with <10 ns risetime in HP 8013B 
600 ohms 


Generator, Sweep Sweep Width 0.1 to 100 MHz HP 8601A 
Output Level +20 to —80 dBm 
Flatness +0.25 dB 


*Use: P = Performance Tests, A = Adjustments, T = Troubleshooting. 
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Table 1-3. Test Equipment and Accessories List (3 of 4) 


Critical Specifications Suggested Model 


+1 Hz from 1 MHz to 1300 MHz 

+2 Hz from 1300 to 2600 MHz 

+7 dBm output 

10 MHz Reference Frequency output 
>0.5V into 170 ohms 


Mixer, Double 1 MHz to 110 MHz HP 10514A A 
Balanced 


HP 8660C with 
HP 86631B and 
HP 86603A plug-ins 


Generator, Synthe- 
sized Signal 


Mixer, Double 300 to 2000 MHz Watkins-Johnson MIJ 
Balanced 
Oscill T 1 kHz to 10 MHz HP 651B 
seillator, Test 1.0 to 2.0 Vrms into 600 or 50 ohms 5 
Distortion less than 0.3% 


HP 180C with HP 
1801A and HP 


1821A plug-ins 
Oscilloscope, 10:1 divider, input impedance 


HP 10004 PAT 
10:1 divider probes 10 megohm shunted by 10 pF 
eA oeL: 


Power Meter/Sensor Range: —10 to +10 dBm from 10 MHz to 2.6 GHz HP 435A/8481A 
Power Supply, DC 0—10 volts HP 6215A Lee | 


Programmer, Marked HP 3260A Opt 001 
Card 


Probe, Logic TTL compatible HP 10525T 
1-11 


Vertical: 
Bandwidth 50 MHz with sensitivity of 5 mV/ 
division minimum 
Horizontal: 
Sweep time 10 ns tols 
Delayed sweep 
External triggering to 100 MHz 


| edie «Wag I 


Capable of programming BCD or HP-IB data 


re 


(See Operating Note 
Stub, Adjustable 


Interconnect cables, adapters, and coaxial cables 
compatible to 8660-series plus and jacks 


or mainframe manual 
for parts list) 


Frequency range 100 MHz to 2.0 GHz General Radio 


874-D50L 


*Use: P = Performance Tests, A = Adjustments, T = Troubleshooting 


General Information ; Model 86603A 
Table 1-3. Test Equipment and Accessories List (4 of 4) 


SS Critical Specifications Suggested Model | User 
Termination, 50 ohm 


50 ohm HP 11048C 
Feedthru 


Termination, 50 ohm 50 ohm (2 required) HP 11593A 
— 


HP 8660C-K10 (only) 
HP 3466A 


Test Set, Phase Input Frequency Range 
Modulation 250 to 450 MHz 
Distortion 
<2.0% up to 2 MHz rates 
<3.5% up to 5 MHz 
<5.0% up to 10 MHz 


Voltmeter, AC Accuracy +2% of full scale from 
1 Hz to 1 MHz 


1 mVrms to 10 Vrms full seale 


Voltmeter, Digital Range 0.00 to 60.00 volts 

DC Accuracy + (0.3% of reading +0.01% 
of range) 

AC Accuracy + (0.25% of reading +0.05% 
of range) 

45 Hz to 20 kHz 


*Use: P = Performance Tests, A = Adjustments, T = Troubleshooting 
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LOW PASS FILTERS 


100 kHz — 50 ohms 100 kHz — 600 ohms 


C1, C4 0.015 uF Myler 0160-0194 C1, C4 1300 pF 0160-2221 
C2 0.027 uF Myler 0170-0066 ey. 3000 pF 0160-2229 
C3 0.022 uF Myler 0160-0162 Cs 1100 pF 0160-2219 
L1, L2 100 wH 9140-0210 L1, L2 1200 nH 9100-1655 
1 MHz — 50 ohms 1 MHz — 600 ohms 
C1, C4 1500 pF 0160-2222 C1,C4 1380 pF 0140-0195 
C2 3300 pF 0160-2230 Gy 300 pF 0160-2207 
Cs 1600 pF 0160-2223 Gs 110 pF 0140-0194 
L1, L2 10 pxH+10% 9140-0114 LE, L2120 nH 9100-1637 
5 MHz — 50 ohms 10 MHz — 50 ohms 
C1,C2,C4 300 pF 0160-2207 C1,C4 150pF 0140-0196 
Go 680 pF 0160-3537 Ce 330 pF 0160-2208 
Tae 2uH 9100-3345 Cs 160 pF 0160-2206 


L1, L2 1uwH+10% 9140-0096 


NOTE 


Unless otherwise noted, tolerance of components is +5% 
and capacitors are mica. Part numbers are Hewlett-Packard. 


Figure 1-2. Low Pass Filters 
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2-1. INTRODUCTION 


2-2. This section provides information relative to 
initial inspection, preparation for use, and storage 
and shipment of the Model 86603A RF Section 
plug-in. Initial Inspection provides instructions to 
be followed when an instrument is received in a 
damaged condition. Preparation For Use gives all 
necessary interconnection and _ installation 
instructions. Storage and Shipment provides 
instructions and environmental limitations pertain- 
ing to instrument storage. Also provided are 
packing and packaging instructions which should 
be followed in preparing the instrument for 
shipment. 


2-3. INITIAL INSPECTION 


2-4. Inspect the shipping container for damage. If 
the shipping container or cushioning material is 
damaged, it should be kept until the contents of 
the shipment have been checked for completeness 
and the instrument has been checked mechanically 
and electrically. The contents of the shipment 
should be as shown in Figure 1-1, and procedures 
for checking electrical performance are given in 
Section IV. If the contents are incomplete, if there 
is mechanical damage or defect, or if the 
instrument does not pass the electrical perform- 
ance test, notify the nearest Hewlett-Packard 
office. If the shipping container is damaged, or the 
cushioning material shows signs of stress, notify 
the carrier as well as the Hewlett-Packard office. 
Keep the shipping materials for carrier’s inspection. 


2-5. PREPARATION FOR USE 
2-6. Power Requirements 


2-7. All power required for operation of the RF 
Section is furnished by the mainframe. This RF 
Section requires approximately 50 volt-amperes. 


2-8. Interconnections 


2-9. Prior to installing the RF Section plug-in into 
the mainframe, verify that the Frequency Exten- 
sion Module plug-in and interconnecting cable 
assemblies have been installed in accordance with 


Installation 


SECTION II 
INSTALLATION 


the instructions contained in the Frequency Exten- 
sion Module manual. 


2-10. Rear Panel Test Switch Setting 


2-11. Before inserting the RF Section into the 
mainframe, set the rear panel Frequency Doubler 
Test Switch to the proper position. When used 
with the Model 8660C mainframe, the switch is set 
to the 8660C position. When used with Models 
8660A or 8660B (option 003), the switch is set to 
8660A/B. With options other than 003, the switch 
is set to 8660A/B X1 or X2. 


2-12. Modifications 


2-13. Modifications to older versions of Model 
8660A and 8660B mainframes are required if they 
are to be used with the RF Section. 


CAUTION 


Damage to the synthesized signal generator 
system may result if the RF Section is used 
with an older unmodified Model 8660A or 
8660B mainframe. 


2-14. Power Supply Modification. Due to the 
increased power consumption of the RF Section 
in the doubled mode and/or with the phase modu- 
lation option, the Model 8660A and 8660B main- 
frames with serial prefixes 1349A and below must 
be modified by installing a Field Update Kit. For 
mainframe configurations other than option 003 
(60 Hz line operation), order kit number 08660- 
60273. For option 003 mainframes (50-400 Hz 
line operation) order kit number 08660-60274. 


NOTE 
Verify that a new higher current fuse, HP 
Part Number 2110-0365, 4A, Slow Blow, 
is used in mainframes with the power 
supply modification. 


2-15. Frequency Doubler Function Modification. 
To ensure proper operation of the frequency 
doubler function of option 003 RF Sections, a 
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Installation 


Field Update Kit must be installed in Model 8660A 
and 8660B mainframes of serial prefix 1503A and 
below. For mainframe configurations other than 
option 005 (BCD programming format), order kit 
number 08660-60306. For option 005 mainframes 
(HP-IB format), order kit number 08660-60308. 


2-16. Operating Environment 


2-17. The RF Section is designed to operate 
within the following environmental conditions: 


Temperature’... nate ae Oto. 5b. G 
HUmIGgILY -¢- eee less than 95%, relative 
Altitude 32") seks. a eee less than 15,000 feet 


2-18. Installation Instructions 


WARNING 


The multi-pin connector which provides 
interconnection from mainframe to RF 
Section, will be exposed with the RF 
Section removed from the _ right-hand 
mainframe cavity. With the Line (Mains) 
Voltage off and power cord disconnected, 
power supply voltages may still remain 
which, if contacted, may constitute a 
shock hazard. 


2-19. Insert the plug-in approximately half-way 
into the right cavity of the mainframe. Rotate the 
latch (lower right corner) to the left until it 
protrudes perpendicular to the front panel. Refer 
to Figure 2-1, which shows the plug-in partially 
inserted into the mainframe and the latch rotated 
to a position that is perpendicular to the plug-in 
front panel. Push the plug-in all the way into the 
mainframe cavity and then rotate the latch to the 
right until it snaps into position. 


2-20. STORAGE AND SHIPMENT 
2-21. Environment 


2-22. The storage and shipping environment of the 
RF Section should not exceed the following limits: 
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Temperature «,° +2 22 eee eee 40° to +75°C 
Humidityiit.s 2) a eee less than 95%, relative 
Altiide: F045} cae eee less than 25,000 feet 


2-23. Packaging 


2-24. Original Type Packaging. Containers and 
materials identical to those used in factory 
packaging are available through Hewlett-Packard 
offices. If the instrument is being returned to 
Hewlett-Packard for servicing, attach a _ tag 
indicating the type of service required, return 
address, model number, and full serial number. 
Also, mark the container FRAGILE to assure 
careful handling. In any correspondence refer to 
the instrument by model number and full serial 
number. 


2-25. Other Packaging. The following general 
instructions should be used for re-packaging with 
commercially available materials: 


a. Wrap the instrument in heavy paper or 
plastic. (If shipping to a Hewlett-Packard office or 
service center, attach a tag indicating the type of 
service required, return address, model number, 
and full serial number.) 


shipping container. A 
of 350-pound test 


b. Use a_ strong 
double-wall carton made 
material is adequate. 


c. Use enough shock-absorbing material (3 
to 4-inch layer) around all the sides of the 
instrument to provide firm cushion and prevent 
movement inside the container. Protect the control 
panel with cardboard. 


d. Seal the shipping container securely. 


e. Mark the shipping container FRAGILE to 
assure careful handling. 
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Figure 2-1. RF Section Partially Inserted into Mainframe 
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3-1. INTRODUCTION 


3-2. This section contains information which will 
enable the operator to learn to operate and quickly 
check for proper operation of the RF Section 
plug-in as part of the Synthesized Signal Generator 
System. 


3-3. PANEL FEATURES 


3-4, The front and rear panel controls, connectors, 
and indicators of the RF Section and its options 
are described by Figure 3-1, 3-2, and 3-3. 


3-5. OPERATOR'S CHECKS 


3-6. The RF Section, as part of the Synthesized 
Signal Generator System, accepts inputs from the 
rest of the system but controls only the RF Output 
level. Even though the controlled circuits for most 
other functions are within the RF Section, the 
actual checks are found in the manual of the 
instrument which controls that function. 


3-7. The Operator’s Checks in this manual are 
intended to verify proper operation of the circuits 
which control and are controlled by the RF output 
level controls. This includes the meter, the 


Operation 


SECTION III 
OPERATION 


VERNIER control, the OUTPUT RANGE switch, 
and the Output Range Attenuator when operating 
in the local mode. When the system is being 
remotely controlled, the 1 dB and 10 dB remote 
step attenuator switches are checked in place of the 
VERNIER control and OUTPUT RANGE switch. 
Refer to Figure 3-4. 


3-8. OPERATING INSTRUCTIONS 


3-9. In this system, the mainframe and plug-ins 
contain the controls for frequency, modulation, 
and RF level selection. The mainframe controls 
frequency, the Modulation Section plug-in controls 
modulation type and level, and the RF Section 
plug-in controls RF output level. The Operating 
Instructions for the RF Section plug-in are 
included in Table 3-1. 


3-10. OPERATOR’S MAINTENANCE 
(Option 003 Only) 


3-11. Maintenance responsibility for Option 003 
RF Sections consists of changing the FREQ 
DOUBLER indicator lamp if it burns out. The lens 
is turned counterclockwise until it can be removed 
and the defective lamp is removed and discarded. 
The lamp HP part number is 2140-0092. 
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Operation 


FRONT PANEL FEATURES 


86603A 
EXCEPT OPTION 003 


NOTE 
The front panel of the option 002 instrument is 
shown. The standard instrument does not have the 
term PHASE MODULATION after 1—2600 MHz. 
The option 001 instrument has an OUTPUT RANGE 
switch which shows only the +10 and 0 dBm ranges. 


ab Meter. Indicates the RF output level in Vrms and 4) OUTPUT Jack. Type-N female coaxial connector. RF 
dBm (502) with the scale reference indicated by the output level +10 to —136dBm (0.7 Vrms to 
OUTPUT RANGE switch. 0.03 uVrms) at center frequencies <1300 MHz; +7 to 
—136 dBm (0.5 Vrms to 0.03 uVrms) at 21300 MHz. 


qb Mechanical Meter Zero Control. Sets the panel meter 
indicator to zero when the Mainframe LINE switch is 
set to STBY. 


a) OUTPUT RANGE Switch. Sets the output level range 
of all except option 001 instruments from +10 to 5 VERNIER Control. RF output continuously variable 
—130 dBm (5022) in 10 dB steps. For option 001 within the useable range (+3 to —6 dB) as indicated 
instruments, +10 and 0 dBm ranges only. by the meter. 


Figure 3-1. Front Panel Controls, Connectors, and Indicators (Except Option 003 Instruments) 
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FRONT PANEL FEATURES 
86603A OPTION 003 


OUTPUT 
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VERNIER OUTPUT 


NOTE 


The front panel of the option 002/003 instrument is 
shown. The option 003 instrument does not have the 
term PHASE MODULATION after 1—2600 MHz. 
The option 001/003 has an OUTPUT RANGE switch 
which shows only the +10 and 0 dBm ranges. 


a} Meter. Indicates the RF output level in Vrms and e OUTPUT Jack. Type-N female coaxial connector. RF 
dBm (5082) with scale reference indicated by the output level to +10 to —136 dBm (0.7 Vrms to 0.03 
OUTPUT RANGE switch. uVrms) at center frequencies <1300 MHz; +7 to 

—136 dBm (0.5 Vrms to 0.03 uVrms) at 21300 MHz. 


Mechanical Meter Zero Control. Sets the panel meter 
indicator to zero when the Mainframe LINE switch is 6 ] VERNIER Control. RF output continuously variable 
set to STBY. : 

within the useable range (+3 to —6 dB) as indicated 
OUTPUT RANGE Switch. Sets the output level by the meter. 
range of all except option 001/003 instruments from 


*10 to —-130 dBm (5082) in 10 dB steps. For option @ FREQ DOUBLER Switch. Controls frequency 
001/003, +10 and 0 dBm ranges only. doubling capability from the front panel. This 


FREQ DOUBLER Lamp. Santi a ikamninabed wher function is performed automatically when the RF 


the output frequency is doubled (©1300 MHz) in aoe is = with an 8660C mainframe or in 
Model 8660A or 8660B mainframes. 8660A and 8660B mainframes in the remote mode. 


Figure 3-2. Front Panel Controls, Connectors, and Indicators (Option 003 Instruments Only) 
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Operation | 


Model 86 zt 


REAR PANEL FEATURES 


86603A 
EXCEPT OPTION 003 


E660A/B Re 


8660C 


“ise @ 


TEOCOVLI ET 
AMVANO2 GuUYNOd-RLITAaR 


Coaxial Plug. Connects the 3.95 to 2.75 GHz RF 
Input signal to the RF Section from the Frequency 
Extension Module. 


Interconnect Plug. Provides interconnection of power 
supply voltages; RF and control signals between the 
RF Section plug-in and the mainframe, Frequency 
Extension Module, and Modulation Section plug-in. 


Coaxial Plug. Connects the 3.95 to 4.05 GHz LO 
Input signal to the RF Section plug-in from the 
Frequency Extension Module. 


86603A 
OPTION 003 


L417 AD0DSE 


HEWLETT - PAS ARG TORREY 


SER 


Serial Number Plate. Metal plate with stamped serial 
number. Four-digit and letter for prefix. Suffix is 
unique to an instrument. 


Frequency Doubler Test Switch. Primary use is for 
testing RF Section operation in various mainframes. 
Set to 8660C position when used with 8660C 
mainframes. For instruments other than option 003, 
the 8660A/B X1 and X2 positions are to be used for 
test purposes only. For option 003 instruments, set 
the switch to the 8660A/B position when used with 
8660A or 8660B mainframes. 


Figure 3-3. Rear Panel Controls, Connectors, and Indicators 


Operation 


OPERATOR’S CHECKS 


HP 5340A 
SYNTHESIZED SIGNAL HP 435A 
GENERATOR SYSTEM FREQUENCY COUNTER POWER METER 


3 dB ATTENUATOR 


HP 8481A 
POWER 
SENSOR 


WARNING 


BEFORE CONNECTING THIS SYSTEM TO LINE (MAINS) 
VOLTAGE, the safety and installation instructions found in 
Sections || and II! of the mainframe manual should be followed. 


CAUTION 


Damage to the signal generator system may occur if the RF 
Section is used with unmodified 8660A and 8660B main- 
frame with serial prefix 1349A and below. See the paragraph 
entitled Power Supply Modification in Section II. 


NOTE 


Refer to the paragraphs entitled Compatibility (Section I), and 
Rear Panel Test Switch Setting and Installation (Section II). 


Set the System controls as follows: 


Mainframe: 


PL RR WAECHeent meee loge aia g ee A AP ee? FON 
REFERENCE SELECTOR ......... . EXT 
GENTER FREQUENCY... ...... .. 500MHz 


Modulation Section Plug-in: 


DeWitt, ie ee ON 


RF Section Plug-in: 


SU TRIS ANGE Switches... . . . sm .. OdBm 
VERNIER Control fo eee ee to Ob meter reading 


Connect the RF Section OUTPUT to the power sensor input. Verify that the amplitude 
of the 500 MHz signal is approximately +3 dBm. 


Set the OUTPUT RANGE Switch to +10 dBm and adjust the VERNIER control fora 
—3 dB reading. Verify that the output level is approximately +7 dBm. 


Figure 3-4. Operator’s Checks (1 of 2) 
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Operation _ 


OPERATOR'S CHECKS 


Connect the RF Section OUTPUT to the frequency counter input through the 3 dB attenua- 
tor. Verify that the output frequency is 500.000 000 MHz plus or minus one count. 


Set the Signal Generator System center frequency to 1400 MHz. For 8660A or 8660B 
mainframes (Option 003 RF Section) set the center frequency to 700 MHz and press 
the RF Section FREQ DOUBLER switch. Verify that the front panel X2 lamp is illum- 
inated and the frequency output is 1400 MHz. 


NOTE 


Programming center frequencies >1300 MHz is not pos- 
sible with unmodified Model 8660A and 8660B main- 
frames of serial prefix 1503A and below. Refer to para- 
graph entitled Frequency Doubler Function Modification 
in Section II. 


To check the remote control capabilities of the RF Section, connect a control unit to 
the mainframe. Repeat steps 1 through 5 while the system is remotely programmed 
from the external source. Application Note 164-1 ‘“‘Programming the 8660A/B Synthe- 
sized Signal Generator’’ provides the information needed for remote BCD operation of 
this system. Application Note 164-2 ‘“‘Calculator Control of the 8660A/B/C Synthesized 
Signal Generator” provides the information needed for calculator controlof the system 
using the HP-IB (option 005). Section III of the mainframe manual contains the same 
information in abridged form. 


NOTE 


For 8660A and 8660B mainframes, entry into the frequency 
doubling mode is not automatic and therefore must be pro- 
grammed. To program center frequencies less than 1300 MHz, 
program the center frequency, the center frequency address, 
and the X1 frequency range address. To program center fre- 
quencies > 1300 MHz, program exactly one-half the desired 
center frequency, the center frequency address, and the X2 
frequency range address. 


Frequency Range Addresses 


Center Frequency BCD HP-IB 
Range Address Address 
I 
G 


<1300 MHz (X1)| 9 (1001) 
>1300 MHz (X2)| 7 (0111) 


Figure 3-4. Operator’s Checks (2 of 2) 
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Operation 


Table 3-1. Operating Instructions (1 of 2) 


OPERATING INSTRUCTIONS 


WARNING 


BEFORE CONNECTING THIS SYSTEM TO THE LINE 
(MAINS) VOLTAGE, the safety and installation instruc- 
tions found in Sections II and II! of the mainframe manual 
should be followed. 


CAUTION 


Damage to the signal generator system may occur if the 

RF Section is used with an unmodified 8660A and 8660B 
mainframe of serial prefix 1349A and below. See the 
paragraph entitled Power Supply Modification in Section II. 


TURN ON 


NOTE 


Refer to the paragraphs entitled Compatibility (Section I) 
and Rear Panel Test Switch Setting and Installation (Section II) 


On the mainframe front panel, set the LINE switch to ON; on the rear panel, set the REFER- 
ENCE SELECTOR switch to INT. Wait for the mainframe ‘“‘oven”’ indicator to go out. 


FREQUENCY SELECTION 


2. Refer to Section III of the mainframe operating and service manual for information on 
system frequency selection. 


a. When used with 8660C mainframes, the RF Section’s rear panel Frequency Doubler 
Test Switch should always remain in the 8660C position. 


The desired frequency range must be selected if the RF Section is used with the 
8660A or 8660B mainframes. The RF Section’s Frequency Doubler Test Switch 
should be set to the 8660A/B position. 


(1) For center frequencies <1300 MHz, the front panel FREQ DOUBLER switch 
should be pressed and released and the front panel FREQ DOUBLER lamp 
should be off. 


(2) For center frequencies >1300 MHz, the front panel FREQ DOUBLER switch 
is pressed and the FREQ DOUBLER lamp should be illuminated. The selected 


center frequency must be exactly half the desired center frequency. 


RF OUTPUT LEVEL 


3. DBM. Set the OUTPUT RANGE switch to within +3 and —6 GB of the desired output 
level. Adjust the VERNIER control for a meter reading which when added to the OUT- 
PUT RANGE switch indication equals the desired output level. 


Performance Tests 


PERFORMANCE TESTS 


4-9. FREQUENCY RANGE 


SPECIFICATION: 


1 to 1299.999999 MHz selectable in 1 Hz steps; 1300 to 2599.999998 MHz selectable in 2 Hz steps. Fre- 
quencies from 200 kHz to 1 MHz may also be selected with some degradation in specifications. 


DESCRIPTION: 


The Synthesized Signal Generator System RF OUTPUT is monitored by a frequency counter which supplies 
a common time base reference signal. The frequencies are checked at the extremes. Any specified frequency 
may be checked. 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


FREQUENCY COUNTER 


_— 


3dB FIXED 
ATTENUATOR 
om: | 


REF IN 10 MHz REF OUT 
(REAR PANEL) (REAR) 


Figure 4-1, Frequency Range Test Setup 


EQUIPMENT: 


Frequency Counter7A: 02: "=" =) =.) =, eee 40 8 
3 dB Fixed Attenuator’ 2°22 2k ee ee He O40) A Opuous 


NOTE 


In the following procedure, allow for accuracy of counter used. Model 
recommended is specified at +1 count. 


1. Connect frequency counter 10 MHz output reference signal to mainframe EXT REF input as shown in 
Figure 4-1 and set mainframe rear panel REF switch to EXT. 


2. Set the RF Section OUTPUT RANGE switch to 0 dBm; set the VERNIER control full CW. 


3. Set mainframe center frequency to 1.000000 MHz and check RF section output frequency with 
counter. Record the frequency. 


0.999999 00000 Te 


4. Set mainframe center frequency to 1299.999999 MHz (Option 004 mainframe set to 1299.9999 MHz) 
and check RF Section output frequency with counter. Record the frequency. 


1299.999998____ C1 300.000000 MHz 


do. Set mainframe center frequency to 2599.999998 MHz (Option 004 mainframe set to 
2599.9998 MHz) and check RF Section output frequency with the counter. Record the frequency. 


Aste }s shee hs} it 2599.999999 MHz 
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Performance Tests 


PERFORMANCE TESTS 


_ 4-10. FREQUENCY ACCURACY AND STABILITY 


SPECIFICATION: 


CW frequency accuracy and long term stability are determined by, the aging rate of the time base (internal 
or external) and its sensitivity to changes in temperature and line voltage. Internal reference oscillator 
accuracy = + aging rate +3 x10 10 0/° Gs x 10—19/1% change in line voltage. (Aging rate for the time 
base in the standard mainframe is 3 x 10~8/day; for option 001 mainframes, 3 x 10—9/ day.) 


NOTE 


If there is any reason to doubt the mainframe crystal oscillator accuracy or 
stability, refer to the performance test in Section IV of the mainframe manual. 


4-11. FREQUENCY SWITCHING TIME 


SPECIFICATION: 


6 ms to be within 50 Hz of any new frequency selected up to 1300 MHz, 6 ms to be within 100 Hz of any 
new frequency selected >1300 MHz. 100 ms to be within 5 Hz of any new frequency selected up to 1300 
MHz; 100 ms to be within 10 Hz of any new frequency selected >1300 MHz. 


DESCRIPTION: 


A change in the Synthesized Signal Generator System’s frequency is remotely programmed; after a preset 
time interval the frequency is measured. A trigger pulse from the programming device is first coupled to the 
oscilloscope. The pulse is delayed a preset interval by the oscilloscope and then coupled to the computing 
counter at which time the frequency is measured. 


NOTE 


The frequencies were selected for worst-case conditions (longest switching 
time). Due to the frequency doubling circuits, the equivalent worst-case 
conditions above 1300 MHz will produce exactly twice the frequency 
deviation for the specified switching time. 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


CLOCK 


COMPUTING COUNTER 


FIN 10 MHz 
SUPPLY “= (REAR PANEL) (REAR) 


cy: 


MARKED CARD 
PROGRAMMER 


EXTERNAL 
MEASUREMENT 
TIME INPUT 


TO CONNECTOR 
J3 


BU 
SWEEP OUTPUT 


TO MATING 
CONNECTOR 
FOR J3 


Figure 4-2. Frequency Switching Time Test Setup 
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Performance Tests 


PERFORMANCE TESTS | 

4-11. FREQUENCY SWITCHING TIME (Cont’‘d) , 
EQUIPMENT: 

DC- Power Supply}: =) 02° eT Oe ee 

Computing Counter. > .°%' 2" ee er HE oGOUR Oooo 

Marked Card Programmer ....... . . HP 38260A Opt 001 

Oscilloscope” = ..0 . SPE AN ae ee ee HP PSO0C) Poulan 

Coaxial Tee....,...5.7 s:4cen. 1-2 oP ee ee 0-0) fea 
PROCEDURE: 


1. Connect the de power supply +5 volt output through a 1000 ohm resistor to pin 17 of the mating 
connector for J3. Pin 17 (flag) of the Marked Card Programmer output connector is also connected 
to the oscilloscope ext trigger input. 


2. Connect the marked card programmer to mainframe rear panel connector J3. 


3. Connect oscilloscope delayed sweep output through a BNC TEE to oscilloscope channel A vertical 
input and to computing counter rear panel external time measurement input. 


4, Set counter controls as follows: rear panel switch to trigger; ‘“‘B”’ channel to X1 sensitivity; module 
switch pressed; digits displayed for necessary resolution; measurement time to 1; counter gate time to 
Penis 


5. Program the System for 19.999999 MHz. Set the mainframe rear panel reference switch to external. 


6. Set oscilloscope controls as follows: trigger to ac slow; ext, negative slope, trigger level at about 9:00 
o’clock; sweep mode auto; delay trigger auto; main sweep 1 ms; delay sweep 0.1 us; main sweep mode. 


7. Set oscilloscope trace to start at left vertical graticule line. Use oscilloscope delay control to delay 
spike 5.5 divisions from CRT left graticule line. 


8. Switch oscilloscope sweep mode from auto to normal. 


9. Program the system for 30.000000 MHz. Frequency displayed on computing counter should be 
30 MHz + 50 Hz. Record the frequency. 


29.999950_ 30. 0000 SOs 


10. Program the system for 29.999999 MHz. Frequency displayed on counter should again be within 
+ 50 Hz of programmed frequency. 


29999949 mew ee ee SOLD00DT SITE 
11. Set Oscilloscope normal sweep for 10 ms and delay sweep to 1 us. 


12. Set Oscilloscope sweep mode to auto and delay control for a delay spike 9.5 divisions from the CRT 
left graticule line. 


13. Set Oscilloscope main trigger to normal and computing counter gate time to 10 ms. 
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4-11. FREQUENCY SWITCHING TIME (Cont'd) 


14. Program the System for 30.000000 MHz. Frequency displayed on computing counter should be 
within + 5 Hz of programmed frequency. 


Beto ddI Ue ee 0.000005 MHz 


15. Program the System for 29.999999 MHz. Frequency Displayed on computing counter shoud be 
within + 5 Hz of programmed frequency. 


29.999994_ 0 CC80.000004 MHz 


NOTE 


To reduce the effect of random errors, steps 5 through 10 and 13 through 15 
may be repeated several times (5 minimum). Record the average frequency. 


4-12. OUTPUT LEVEL SWITCHING TIME 


SPECIFICATION: 


In remote mode, any level change can be accomplished in less than 50 ms. Any change to another level on 
the same attenuator range can be accomplished in 5 ms. 


DESCRIPTION: 


The Synthesized Signal Generator System RF OUTPUT level (attenuation) is remotely programmed while 
the RF OUTPUT is detected and monitored by an oscilloscope. Because the oscilloscope is triggered by 


the programming device, the time needed to effect the level change may be measured directly on the 
oscilloscope CRT. 


OSCILLOSCOPE 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


MARKED CARD 
PROGRAMMER 


CHASSIS GND 
TO POWER 
SUPPLY 


TO CONNECTOR 
J3 


VERTIC 
CRYSTAL 
DETECTOR 


POWER SUPPLY 


Figure 4-3. Output Level Switching Time Test Setup 


EQUIPMENT: 
Marked Card Programmer ...... . . . HP 3260A Opt 001 
OscilGscopem se .. .. . ... .. . . HP180C/1801A/1821A 
STVStAletectOrans) vc. .» . +. + « . HP 8471A 
POvecoUuDIveeenr rn . , . ss. sw x HP GQI5A 


RR RS ee a a 
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PERFORMANCE TESTS 


4-12. OUTPUT LEVEL SWITCHING TIME (Cont‘d) 


PROCEDURE: 

1. Connect equipment as illustrated in Figure 4-3. Note that +5 volt output from DC Power Supply is 
connected through a 1000 ohm resistor to pin 17 of mating connector to J3 and to Oscilloscope 
external trigger input. 

2. Connect RF Section OUTPUT through crystal detector to oscilloscope Channel A input. 


3. Set Oscilloscope controls as follows: Main Time/Div, 5 ms; Vertical input, dc coupled, 0.2 V/Div; 
Normal Sweep; Ext Trigger, negative slope, AC slow, Trigger level about 9:00 o’clock. 


4, Program the System’s center frequency for 500 MHz and 10 GB attenuation of the RF output signal. 
Reprogram for 19 dB attenuation. Switching time should be less than 5 ms. Record switching time. 


10'to 19'dB ee 
5. Program the RF Section attenuation for 10 dB, then for 30 dB. Switching time should be less than 
50 ms. 
10 to 30:0B eS nea 
6. Repeat steps 4 and 5 with center frequency set to 1 MHz. 
LO'to: 19 Be ee 
7. Repeat step 4 with the center frequency set to 2599 MHz. 


LOO LS 0B eee 


4-13A. OUTPUT ACCURACY 


SPECIFICATIONS: 


+2.5 dB to —76 dBm; +3.5 dB to —136 dBm. (Maximum specified levels +10 dBm at center frequencies 
<1300 MHz; +3 dBm with slightly degraded accuracy from +3 to +7 dBm, at center frequencies 
2>1300 MHz.) 


DESCRIPTION: 


The RF level accuracy for the +10 and 0 dBm ranges is measured with a power meter. For the lower ranges, 
an IF substitution measurement technique is used. 


RF level (attenuation) measurements using IF substitution is accomplished by 1) converting the RF output 
to a low frequency IF signal, 2) offsetting the decrease in RF level (increase in attenuation) by an equal 
decrease in IF attenuation. This maintains a fairly constant output level at the IF load. The intermediate 
frequency is selected on the basis of availability of a precision attenuator. Therefore, any variation in out- 
put level from an established reference is primarily due to the RF attenuator. 
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PERFORMANCE TESTS 


 4-13A. OUTPUT ACCURACY (Cont‘d) 


SYNTHESIZED SIGNAL 


GENERATOR SYSTEM 
REFERENCE SYSTEM 


SYNTHESIZED SIGNAL 


GENERATOR SYSTEM 
SYSTEM UNDER TEST 


STEP 19 


RESISTOR 


100K 


EQUIPMENT: 


DIGITAL VOLTMETER 


ee . 
@| ) INPUT 
Qo0000 oo000000}y 


CAPACITOR 
100 uF 
+ 


ad a 


4 MHz LOW PASS FILTER 


10 dB STEP ATTENUATOR 


COAXIAL 
So a SR TEE 
Ce — i CL] 502 TERMINATION 
ee ies eae ee 


WAVE ANALYZER 


RECORDER 
“Y-AXIS” 
OUTPUT 


40 dB AMPLIFIER 


Figure 4-4A.Output Accuracy Test Setup 


Power Meter/Sensor ; 
Synthesized Signal Generator ; 
40 dB Attenuator : 
Mixer .. 

4 MHz Low Pane Filter 


Coaxial Tee (BNC) . 
50 Ohm Termination 
40 dB Amplifier . 


Double Shielded Cables i required) 


HP 485A/8481A 

HP 8660C/86603A/86631B 
HP 8491A Option 040 
Watkins-Johnson M1J 
CIRC-Q-TEL FLT/21B- 
4-3/50-3A/3B 

HP 1250-0781 

HP 11593A 

HP 08640-60506 

HP 08708-6033 


Capacitor . HP 0180-2207 
Resistor . HP 0698-7284 

Type N-to-SMA Adapter : ‘ OSM 21040 
SMA-to-OSM Right Angle dnote: é OSM 219 
SMA-to-BNC Adapter (2) OSM 21190 

10 dB Step Attenuator HP 355D Option H38 
Wave Analyzer . HP 3581A 

Digital Voltmeter HP 3466A 
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4-13A. OUTPUT ACCURACY (Cont'd) 


PROCEDURE: 


1. Set the System Under Test Controls for a center frequency of 2000.000000 MHz and an output level 
of +10 dBm. 


2. Set the power meter controls for the +15 dBm range. 
3. Connect the power sensor to the RF Section OUTPUT jack of the System Under Test. 


4. Set the RF Section controls as shown in the table below and verify that the RF output level is within 
the specified tolerance. 


Synthesized Signal Generator System 
Power Meter 


OUTPUT RANGE Panel Meter Reading 
Switch Reading (dBm) 
(dBm) (dB) 


*Output accuracy above +3 dBm is only specified below 1300 MHz. 


NOTE 


Be careful not to vary the RF Section’s VERNIER control setting throughout 
the rest of this procedure. 


5. Connect the 40 dB attenuator directly to the OUTPUT jack of the RF Section in place of the power 
sensor. 


6. Connect the “‘R”’ port of the mixer directly to the 40 dB attenuator using the Type N-to-SMA 
adapter and the SMA-to-OSM right angle adapter. 


7. Connect the 4 MHz Low Pass Filter to the “I’’ port of the mixer with a SMA-to-BNC adapter. 


8. Connect the cable from the Reference System output to the “‘L”’ port of the mixer with a 
SMA-to-BNC adapter. 


NOTE 


Be sure all connections are tight to prevent RF leakage 


9. Set the reference system controls for a center frequency of 2000.011000 and an output level of 
+7 dBm. Set the rear panel reference selector to external. 


- 4-13A. OUTPUT ACCURACY (Cont'd) 
10. 
At 


12. 


13. 
14. 


15. 


16. 


ing! 


Performance Tests 


PERFORMANCE TESTS 


Set the 10 dB Step Attenuator to 50 dB. 

Set the wave analyzer controls as follows: frequency 11 kHz, resolution bandwidth 3 Hz, sweep mode 
off, dBv/LIN-dBm 60022 switch to dBv/LIN, amplitude reference level —40 dB, AFC switch unlock 
and scale 10 dB. 

Connect the other equipment which follows the 4 MHz Low Pass Filter as shown in Figure 4-4A. 


Tune the wave analyzer frequency control for the maximum meter reading. Adjust the input sensitivity 
and vernier controls for a midscale meter reading. Press the AFC control for frequency lock. 


Wait 30 seconds for the DVM reading to stabilize. Record the DVM reading. This is the reference level 


equivalent to the last power meter reading (~+3 dBm). 


Use the following formula to calculate the obsolute RF output level from the System Under Test: 
dBm = dBm, —AdB +2(V—Vye 4) 
dBm is the RF output level 
dBm, is the actual RF level measured at the +3 dBm (0 dBm OUTPUT RANGE setting) in Step 4. 
AGB is the difference in 10 dB step attenuator setting. 
V is the DVM reading for each individual OUTPUT RANGE. Vref is the reference DVM reading. 


NOTE 


The wave analyzer recorder output sensitivity is 2 dB/volt. 


Set the RF Section OUTPUT RANGE switch to —10 dBm; Set the 10 dB step attenuator to 
40 dB. Wait 30 seconds for the reading to stabilize. Record the DVM reading in the table following 
step 17. Calculate and record the RF level in the table. 
Example: dBm = dBm; —(AdB) +2 (Vi—Vref) 
; dBm, = 2.8 dBm 
AdB=10dB 
Vz = 2.388 Vde 
Vref = 2.433 Vdc (from step 14) 
dBm = 2.8 —(10) +2(2.388—2.433) 
e2.oea LU tol --0;045) 
ee ODI 


Continue as in step 16, to measure, record and calculate the DVM reading and RF level for each 
OUTPUT RANGE Setting as shown in the following table. 
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PERFORMANCE TESTS 


4-13A. OUTPUT ACCURACY (Cont'd) 


Absolute RF Output 
OUTPUT RANGE 10 dB Step DVM Level (dBm) 


18. 


19. 


20. 


21. 


22. 


Swen sem) fa | iva) [tan [cmt [tans 


Remove the 40 dB attenuator and connect the mixer directly to the OUTPUT jack of the system 
under test. 


Set the 19 dB step attenuator to 50 dB. 


Increase the wave analyzer’s input sensitivity by 10 dB. If necessary, adjust the input sensitivity 
vernier for a midscale meter reading. 


Transfer the last calculated RF output level on the preceding table to the first line on the following 
table. Wait 30 seconds and record the new DVM reading. 


Use the formula and the new Vye¢ level to calculate the RF level for each range shown in the table. 


Absolute RF Output 
OUTPUT RANGE ne dB Step Deval (apin 
ttenuator 


23. 


24. 


25. 


26. 
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Switch (dBm) 


Tn] el 


Set the wave analyzer’s AFC switch to unlock (off). Adjust the frequency control for the peak reading 
equal to the last recorded DVM reading on the previous table. 


Set the 10 dB step attenuator to 30 dB. 
Set the wave analyzer amplitude reference level to —60 dB. Increase the input sensitivity 10 dB. 


Transfer the last RF output level reading on the preceding table to the first line of the following table. 
After 30 seconds record the new DVM reference on the first line of the following table. 


Performance Tests 


PERFORMANCE TESTS 


27. Measure, calculate, and record the DVM reading and RF level for each OUTPUT RANGE Setting as 


shown in the following table. Due to the high noise levels evident on this test, there is appreciable 
deviation in the wave analyzer and DVM readings. Record the average reading. 


Absolute RF Output 
Level (dBm) 
min | cu [Mans 


Et = 
NOTE 


Output level accuracy may be checked at any frequency between 300 and 
2000 MHz using this procedure. This procedure may also be used at the 
frequency extremes if a well shielded mixer specified for the desired 
frequency range is used in place of the Watkins-Johnson M1d. 


10 dB Step 
Attenuator 
(dB) 


OUTPUT RANGE 
Switch (dBm) 


A a a 
4-13B. OUTPUT ACCURACY - ALTERNATE PROCEDURE 


SPECIFICATION: 


+2.5 dB to —76 dBm; +3.5 dB to —136 dBm. (Maximum specified levels +10 dBm at center frequencies 
<1300 MHz; +3 dBm with slightly degraded accuracy from +3 to +7 dBm, at center frequencies 
21300 MHz.) 


DESCRIPTION: 


The RF level Accuracy for the +10 and 0 dBm ranges is measured with a power meter. A reference level 
is established and accuracy is checked from 0 dBm to —80 dBm by comparing the RF Section attenuation 
against a calibrated 10 dB step attenuator. 


NOTE 


This procedure checks all sections of the RF Section Attenuator separately. 
Also, the 10 dB, 20 dB, and 40 dB sections are checked in all possible 
combinations. The sum of the —70 dBm inaccuracy and the change in 
accuracy at —80 dBm shall not exceed +1.0 dB. 
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4-13B. OUTPUT ACCURACY - ALTERNATE PROCEDURE (Cont'd) 


SPECTRUM ANALYZER 


SYNTHESIZED SIGNAL 
GENERATOR.SYSTEM> i i i i ee ee rere ee ze 


RF INPUT 


10 dB STEP ATTENUATOR 20 dB AMPLIFIER 


OUTPUT 


| STEP 2 


-] POWER SENSOR 


Figure 4-4B. Output Accuracy Test Setup (Alternate Procedure) 


EQUIPMENT: 
Spectrum Analyzer : . °°) 5°. 2 3°) 2) 9 2) HP 8555A/855257 1407 
Power Meter/Sensors..°; 9. %. 70" 2 (2 ee IP 488 A/S4614 
10 dB Step Attenuator . . 77352 28 ei oon) Option fics 
20°dB ‘Amplifier’ {> 29.99) Coe Wee Dee eas 
PROCEDURE: 


1. Set the system controls for a frequency of 30 MHz and an output level of +10 dBm. 
2. Connect the power sensor to the RF Section’s OUTPUT jack. 


3. Set the RF Output Level as shown in the table below and verify that the level is within the specified 
tolerance. 


Synthesized Signal Generator System 


Power Meter 


OUTPUT RANGE Panel Meter Reading 
Switch Reading (dBm) 
(dBm) 


*Output accuracy above +3 dBm is only specified below 1300 MHz. 


NOTE 


Do not change the RF Section VERNIER control setting until this procedure 
is completed. 
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a 4-13B. OUTPUT ACCURACY - ALTERNATE PROCEDURE (Cont'd) 


4. Set the spectrum analyzer controls as follows: center frequency 30 MHz, frequency span per division 
5 kHz, resolution bandwidth 3 kHz, input attenuation 10 dB, vertical sensitivity per division 2 dB, 
and sweep time per division 5 ms. 


5. Set the 10 dB Step attenuator switch to 80 dB. 
6. Connect the equipment as shown in Figure 4-4B. 
7. Adjust the reference level range and vernier to establish a reference level on the analyzer display. 


8. On the first line of the following table, record the power meter reading shown on the preceding table 
for the OUTPUT RANGE setting of 0 dBm and the panel meter reading of +3 dB. This is the abso- 
lute RF level which corresponds to the display reference. 


9. Set the OUTPUT RANGE switch and the 10 dB Step Attenuator range switch settings as shown on 
each line of the following table. Record the display variation from the established reference. 


10. Calculate the RF level using the following formula: 


dBm = dBm! —AdByjo +AdB 

dBm is the RF output level 

dBm! is the RF level measured at +3 dBm (0 dBm OUTPUT RANGE setting) in step 3. 
AdBj0Q is the change in 10 dB Step Attenuator level 

AdB is the variation from the established display reference for each OUTPUT RANGE setting. 


For example, results of the first step are: 
dBm, = +2.8 
AdBy09 = 10 
AdB = —0.2 


dBm = +2.8 dBm —10 dB +(—0.2) dB 
=—7.4 dBm 


OUTPUT RANGE 10 dB Step RF Output Level 
Switch Attenuator 5 (dBm) 
(dBm) 


es a 


: = 


11. Subtract the two levels obtained for OUTPUT RANGES of —70 and —80 dBm. The level change 
should be 10 +1 GB. 


9dB 11 dB 
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4-14. OUTPUT FLATNESS 


SPECIFICATION: 

Output level variation with frequency is less than +2.0 dB from 1-2600 MHz. (Applicable at the following 
RF levels: +10 to —136 dBm at center frequencies <1300 MHz; +3 to —136 dBm wae slight degradation 
in flatness from +3 to +7 dBm at center frequencies >1300 MHz.) 

DESCRIPTION: 


After an output level reference is established, power level measurements are made at various frequencies 
across the range of the Synthesized Signal Generator System. The output levels must fall within the limits 
specified. 


EQUIPMENT: 
Power Meter/Sensor . . . S00QUSl0) (Ogee ee HPMS5Asere 


PROCEDURE: 
Tr Zero the Power Meter. 


2. Set the system center frequency to 1500 MHz. 


3. Set the Power Meter range switch to 0 dBm; set the RF Section OUTPUT RANGE Switch and 
VERNIER Control for an output level of —2.0 dBm as read on the power meter. 


4. Measure and record the power level indicated by the Power Meter at the following center frequencies: 
1 MHz, 10 MHz, 100 MHz, 500 MHz, 1000 MHz, 1299 MHz, 2000 MHz, and 2599 MHz. 


1 MHz 4.000 eee 

10 MHz —4.0 0.0 dBm 
100 MHz —4.0 0.0 dBm 
500 MHz -4.0.. eee 
1000 MHz —4.0 0.0 dBm 
1299 MHz —4.0.. 7 eee 
2000 MHz —4.0 0.0 dBm 
2599 MHz -—40.. 0. ee 


4-15. HARMONIC SIGNALS, SUB-HARMONIC, AND SUB-HARMONIC MULTIPLES 


SPECIFICATION: 


For center frequencies <1300 MHz, all harmonically related signals are at least 30 dB below the desired 
output signal for output levels <+3 dBm.)(—25 dB for output levels above +3 dBm.) 


At or above 1300 MHz, all harmonically related signals are at least 20 dB below the desired output signal 
for levels <+3 dBm (slightly higher from +3 to +7 dBm.) 


At center frequencies >1300 MHz, all sub-harmonics and multiples are at least 20 dB below the desired 
output signal for output signals <+3 dBm. (Slightly higher from +3 to 7 dBm.) 


NOTE 


Below 1300 MHz sub-harmonics and multiples do not exist. 
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DESCRIPTION: 


A spectrum analyzer is used to measure the relative levels of the second and third carrier harmonics and 
the sub-harmonics and their multiples with respect to the carrier fundamental at various center frequencies. 


EQUIPMENT: 
CME av eer 2. lw sl lel Cel eo) KP 8555A/8552B/140T 


PROCEDURE: 


1. Set the system center frequency to 1299 MHz; set the RF Section OUTPUT RANGE switch and 
VERNIER control for an output level of +10 dBm. 


2. Connect the power meter/sensor to the system RF OUTPUT jack. 
3. Readjust the VERNIER control for a power meter reading of +10 dBm. 


4. Set the spectrum analyzer input attenuation to 30 dB. Connect the RF Section OUTPUT jack to the 
spectrum analyzer RF input. 


5. Set the other spectrum analyzer controls for convenient viewing of the carrier. Adjust the controls as 
necessary to view the second and third harmonics. Record the harmonic levels relative to the funda- 
mental signal. 


Second Third 
1299 MHz 225 dBdown 


6. Repeat steps 1 through 5 at the other frequencies listed. Record the levels. 
Third 


—M 
io") 
o) 
12) 
2) 
OQ 


1000 MHz 2>25dBdown 
500 MHz 225 dB down 
100 MHz 225 dBdown 

10 MHz 225 dBdown 


i 
| 


7. Set the system center frequency to 100 MHz; set the RF Section OUTPUT RANGE Switch to 0 dBm 
and the VERNIER control for a front panel meter reading of +3 dB. Record the harmonic levels. 


Second Third 
100 MHz 230 dB down 


8. Set the system center frequency to 1400 MHz. 


9. Adjust spectrum analyzer controls to display the carrier. Readjust the controls to view the second and 
third harmonics. The harmonic signals should be >20 dB down with respect to the fundamental signal. 


Second Third 
1400 MHz 220 dB down 


10. Set the system center frequency to 2500 MHz. Repeat step 8 and record the signal levels. 


Second Third 
2500 MHz +>20dBdown 
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11. Set the system’s fundamental (center) frequency as shown in the table. Adjust the spectrum analyzer 
controls to display the sub-harmonics and their multiples. Set the RF Section VERNIER control for 
a panel meter reading of —6 dB when measuring the f/2 sub-harmonics and +3 dB when measuring the 
3f/2 sub-harmonics. These signals should be >20 dB down from the fundamental. 


Sub-Harmonic Multiples 
Fundamental 
(f in MHz) (f/2 in MHz) (3/2 in MHz) 


700 2100 
1250 3750 


f/2 3f/2 


1300 MHz >20 dB down 
2500 MHz >20 dB down 


4-16. PULSE MODULATION RISETIME 


SPECIFICATION: 


50 nanoseconds. 


DESCRIPTION: 


The external pulse generator output is coupled to the RF Section plug-in through the Model 86631B 
Auxiliary Section. The pulse modulated signal is detected and the rise time measured with an oscilloscope. 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM OSCILLOSCOPE 


EQUIPMENT: 


4-16 


CRYSTAL 502 FEEDTHRU 
DETECTOR TERMINATION 
i? lls 


PULSE 


TaiccerR GENERATOR 


TRIGGER 
OUTPUT 


OUTPUT (—) 


Figure 4-5. Pulse Modulation Risetime Test Setup 


Pulse‘ Generator 9) 900. 8 tee eee meno) Wea to 
Oscilloscopes 4. 2 2 en ee eet SUG, La0VATT So is 
Crystal Detectors em ee Sone eee ee a 

Termination, 50Q2 Feedthru...... . . . HP11048C 
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4-16. PULSE MODULATION RISETIME (Cont‘d) 


PROCEDURE: 
1. Set System center frequency to 1200 MHz. 


2. Set the RF Section OUTPUT RANGE switch and VERNIER control for an output of +10 dBm. 
8. Set the Auxiliary Section external modulation switch to pulse; set pulse level control full cw. 


4. Adjust pulse generator output for —10 Vpk (into 502) with risetime <10 ns; set pulse repetition 
rate and width to convenient values. 


5. Connect equipment as illustrated in Figure 4-5. 


6. Adjust oscilloscope to display leading edge of detected pulse modulated RF signal. Risetime, as 
measured between the 10% and 90% amplitude points on leading edge, should be 50 nanoseconds or 
less. 


50 ns 


4-17. PULSE MODULATION ON/OFF RATIO 


SPECIFICATION: 
At least 40 dB for center frequencies <1300 MHz; at least 60 dB for center frequencies >1300 MHz. 


DESCRIPTION: 


An HP Model 86631B Auxiliary Section is inserted in the left cavity of the mainframe. A dc level of 
—9.5 Vdc (pulse-on) and 0.0 Vdc (pulse-off) is applied to the Auxiliary Section. The RF output of the 
system is monitored on a spectrum analyzer. The ratio of the pulse-on to pulse-off level is the on-off ratio. 


EQUIPMENT: 


Spectrum Analyzer... ... . . . HP 8555A/8552B/140T 
Pee m Oh ei, a/88 Sok owes HE O2Z1DA 


PROCEDURE: 


1. Set System center frequency to 500 MHz, RF Section OUTPUT RANGE switch and VERNIER 
control for an output level +10 dBm, and Auxiliary Section external modulation switch to PULSE. 


2. Set the spectrum analyzer input attenuation to 30 dB; connect the RF Section OUTPUT to the 
analyzer RF input. 


8. Connect —9.5 Vdc from the power supply to the Auxiliary Section input. 


4. Adjust the analyzer controls for a CRT display of the carrier. Establish the reference by positioning 
the carrier peak on the top horizontal graticule line. 


5. Set the power supply output to 0.0 Vdc. Set the Pulse Level control fully clockwise. The signal 
displayed should be >40 dB down from the reference. 


40 dB down 
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4-17. PULSE MODULATION ON/OFF RATIO (Cont‘d) 


6. Set the System center frequency to 2000 MHz. Repeat steps 3 through 5 and record the RF level. 
The level should be down >60 dB. 


60 dB down 


4-18. AMPLITUDE MODULATION DEPTH AND 3 dB BANDWIDTH 


SPECIFICATION: 


Depth: At center frequencies <1300 MHz, 0-90% for RF output meter readings from +3 to —6 dB and 
only at +3 dBm and below. 
Rate: At center frequencies <10 MHz 
10 kHz from 0-80% AM 
6 kHz from 0-70% AM 
5 kHz from 0-90% AM 
At center frequencies >10 to <1300 MHz 
100 kHz from 0-80% AM 
60 kHz from 0-70% AM 
50 kHz from 0-90% AM 
At center frequencies >1300 MHz 
5 kHz from 0-50% AM 


NOTE 


To check AM accuracy, refer to Section IV of the appropriate Modulation 
Section Operating and Service Manual. 


DESCRIPTION: 


The system RF output is amplitude modulated. The signal is demodulated by a peak detector in a spectrum 
analyzer (the frequency-span width is set to zero). The ac and dc components are measured with a volt- 
meter at the detector (vertical) output. First, the dc component is set to —283 mVdc plus a detector offset 
correction. Then, the ac component is measured. The AM level (%) is 1/2 (one half) the rms output. 


Because of the required measurement accuracy, the accuracy of the spectrum analyzer’s detector offset 
must be known to +2 mVdc. The offset voltage is calculated by measuring the change in the detector out- 
put for a change in the RF input and assuming a linear detector over the range of the levels used. 
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4-18. AMPLITUDE MODULATION DEPTH AND 3 dB BANDWIDTH (Cont'd) 


OSCILLOSCOPE 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


Oo 
O 
O 
(9) 


8) (e) 
CRYSTAL PATA 
STEP 21 - INPUT =O = 
ee ee Ie sph 585 
steP1| 19 4B STEP ATTENUATOR ~] 


Be vars 7 CAPACITOR 
1500 pF (STEP 26) 


— 


COAXIAL 
TEE 


DIGITAL VOLTMETER 


Mare INPUT 
Y S s 

ic 
Qg0o00 oood0000|@ 


RF INPUT 


VERT OUTPUT 


Figure 4-6. Amplitude Modulation Depth and 3 dB Bandwidth Test Setup 


EQUIPMENT: 
De. Pe dene sr Bile an 4 eee ~ HP 651B 
MOAVOIUIMelre re, 5. . . « 2. © s | HP 403B 
10 dB Step Attenuator ...... . . . HP 355D Option H38 
Spectrum Analyzer. . ..... . . . . HP 8555A/8552B/140T 
Digitalyvoltmeter =. 5)... ee. 6A 8466A 
Coaxial Tee (2 required). . . .... . =. HP1250-0781 
CLyStauJGLOCLOlre = Wes . « 6 6 2 es « » HP428A 
PrecllGRC ODP mame 2 he HP 180C/1801A/1821A 
Destine e eer ror & 6 HP 0757-0280 
PROCEDURE: 


1. Connect the equipment as shown in Figure 4-6 (step 1). 


2. Set the synthesized signal generator controls as follows: center frequency 30 MHz, OUTPUT RANGE 
—10 dBm, VERNIER control for a panel meter reading of 0 dB, and AM off. 


3. Let the spectrum analyzer warm up for 1 hour to minimize drift of the spectrum analyzer detector 
output. Set 10 dB step attenuator to 10 dB attenuation. 


4. Set the spectrum analyzer center frequency to 30 MHz, frequency span per division 5 MHz, resolution 
bandwidth 300 kHz; input attenuation to 20 dB, and vertical sensitivity per division 10 dB. Adjust 
the center frequency control to center the display. Set the frequency span to zero and tune to peak 
the trace. 
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4-18. AMPLITUDE MODULATION DEPTH AND 3 dB BANDWIDTH (Cont'd) 


NOTE 


Throughout this test, continually check that the signal is peaked for 
maximum deflection. Tune the center frequency control for maximum 
signal deflection. 


5. Set the vertical scale to linear and adjust the reference level vernier for a digital voltmeter reading of 
—200 mVdc. 


6. Set the 10 dB step attenuator to 0 dB and record the digital voltmeter reading. 
mVdc 


7. Set the 10 dB Step Attenuator to 20 dB and record the digital voltmeter reading. 
mVdc 


8. Calculate the offset voltage using the following formula: 


_mVde + 200a 


V 
off io 


where Voff is the offset voltage in millivolts 
mVdc is the DVM reading in millivolts 


a is 3.16 (step 6) or 0.316 (step 7). 
For example: 


MV dC OG (cn steno: 


therefore Vor = a rie = +25.5 mVdc 


9. Find the value of Vor for step 7. The difference between the two should be <4 mVdc. Use the 
average value of Voge. 


10. Set the 10 dB step attenuator to 10 dB. 


11. Set the system center frequency to 500 MHz, the modulation mode to AM, the modulation source to 
external, and a modulation level of 30% (0.3 Vrms input to an Auxiliary Section; 1.5 Vrms to a 
Modulation Section) at a 1 kHz rate. 


12. Set the spectrum analyzer center frequency control to 500 MHz, frequency span to zero, and peak the 
trace. Set the reference level vernier for a digital voltmeter reading of —283 mVdc + Voff- See Steps 8 
and 9. 


13. Set the DVM controls to measure the peak detector’s ac component. The modulation level (%) is 
1/2 (one-half) the DVM reading (Vrms). Record the reading for 30% AM. 


50: mVrms_ 3s ae 70m Vis 


14. Set the modulation section (test oscillator) controls for 70% AM. Record the DVM reading. 
130 mVrms___ 150 mVrms 
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A 4-18. AMPLITUDE MODULATION DEPTH AND 3 dB BANDWIDTH (Cont’d) 


15. 


16. 


iy @ 


18. 


19. 


20. 


zl, 


22. 


23. 


24. 


25. 


26. 


27. 


Set the modulation section (test oscillator) controls for 90% AM. Record the DVM reading 
170 mVrms 190 mVrms 


Set the system center frequency to 1500 MHz; set the modulation mode switch to OFF. 


Set the spectrum analyzer controls to display the 1500 MHz signal. Set the frequency span to zero. 
Adjust the center frequency control to peak the trace. 


Set the system modulation mode to AM, an external source, and a modulation level of 50% (0.5 Vrms 
input to an auxiliary section; 1.5 Vrms to a modulation section) at a 1 kHz rate. 


‘Set the spectrum analyzer’s reference level to give a digital voltmeter reading of —283 mVdc + Vor. 


See Steps 8 and 9. 


Set the DVM controls to measure the ac component of the peak detector output. Record the reading 
for 50% AM. 


80 mVrms___ Cid 2. MV 
Connect the crystal detector to the RF Section OUTPUT jack. 


Set the modulation section and test oscillator controls for an AM level of 30% (0.3 Vrms input to an 
auxiliary section; 1.5 Vrms to a modulation section) at a 1 kHz rate. 


Set the oscilloscope controls for a 5 division peak-to-peak display of the demodulated signal. 


Increase the test oscillator frequency to 5 kHz. The signal amplitude should be >3.5 divisions peak- 
to-peak. 


3.5 div p-p 
Repeat steps 22 through 24 with center frequency set to 500 MHz. Increase the test oscillator 
frequency from 5 to 100 kHz. Record the signal amplitude. 

3.5 div p-p 


Install the 1500 pF capacitor as shown in Figure 4-6. 


Repeat steps 22 through 24 with center frequency set to 9 MHz. Increase the test oscillator frequency 
from 5 to 10 kHz. Record the signal amplitude. 


3.5 div p-p 


4-19. FREQUENCY MODULATION RATE AND DEVIATION 


SPECIFICATION: 
Rate: DC to 200 kHz with the 86632B or the 86635A: 20 Hz to 100 kHz with the 86633B. 


4-21 


a 
a bas 


Performance Tests Model 86603A a 


PERFORMANCE TESTS | 


4-19. FREQUENCY MODULATION RATE AND DEVIATION (Cont‘d) 


Maximum Deviation (Peak): 


At center frequencies <1300 MHz, 200 kHz with the 86632B or the 86635A; 100 kHz with the 86633B 
At center frequencies >1300 MHz, 200 kHz with the 86632B or the 86635A, 200 kHz with the 86633B. 


NOTE 


To check the frequency modulation rate and deviation, refer to the performance 
test in Section IV of the applicable modulation section manual. 


4-20. OUTPUT IMPEDANCE TEST 


SPECIFICATION: 


Impedance: 502 
VSWR: <2.0 on +10 and 0 dBm ranges; <1.3 on —10 dBm range and below. 


DESCRIPTION: 


The Synthesized Signal Generator System’s output signal is reflected back into the RF OUTPUT jack by a 
coaxial short at the end of an adjustable stub (a variable length of air-line). This reflected signal is re- 
reflected by any mismatch at the jack. The re-reflected signal combines with the output signal according 
to the relative phase and magnitude of the two signals. The combined signal is monitored by a directional 
coupler and then measured by a voltmeter or spectrum analyzer. Maximum and minimum power levels are 
noted as the electrical length of the stub is varied (i.e., the electrical distance from the RF OUTPUT jack 
to the coaxial short is varied). The maximum allowable change in voltage or dB is calculated from the 
following formulas. 


Vmax 


VSWR = 
Vimin 


Vv 
dB = 20 log as 


dB = 20 log (VSWR) 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


50Q 
TERMINATION 
im 


- ADAPTER 


DIRECTIONAL COUPLER 
a 


ADJUSTABLE STUB 


© 4] RE INPUT 


Figure 4-7. Output Impedance Test Setup 
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4-20. OUTPUT IMPEDANCE TEST (Cont'd) 


EQUIPMENT: 
Directional Coupler. . eee wee OL) Opt 12 
Adapter (Male Type N to GR 87 74) en weet 2500-0847 
Adjustable Stub . . . - . . =. ~- . General Radio 874-D50L 
Spectrum Analyzer. .......... . HP 8555A/8552B/140T 
SemCerrunaiGiem. SC. HEP 11593A 
PROCEDURE: 


1. Set the Synthesized Signal Generator system center frequency to 500 MHz, the OUTPUT RANGE 
switch to +10 dBm, and the VERNIER control for a panel meter reading of 0 dB. 


2. Set up the equipment as shown in Figure 4-7. 


3. Set the spectrum analyzer controls for a convenient display of the signal. Set the vertical sensitivity 
to 2 dB per division 


4. Adjust the stub for a minimum indication on the spectrum analyzer display. Adjust the reference 
level range and vernier controls for a convenient reference level. 


5. Adjust the stub for a maximum indication on the display. The signal level increase should be <6 dB 
(VSWR <2.0). 


6 dB 


6. Set the system’s OUTPUT RANGE switch to 0 dBm. Adjust the VERNIER control for a panel meter 
reading of +3 dB. 


7. Repeat steps 3 and 4. The signal level increase should be <6 dB (VSWR <2.0). 
6 dB 


8. Set the system’s OUTPUT RANGE switch to —10 dBm. 


9. Repeat steps 3 and 4. The signal level increase should be <2.3 dB (VSWR <1.3). 
2.3 dB 


10. If desired, repeat at other frequencies between 100 MHz and 2 GHz. 


NOTE 


The steps given above effectively check VSWR at all settings of the output 
attenuator. 


4-21. SIGNAL-TO-PHASE NOISE RATIO 


SPECIFICATION: 


In the CW, AM, and $M modes, greater than 45 dB in a 30 kHz band centered on the carrier and excluding 
a 1 Hz band centered on the carrier at center frequencies <1300 MHz; >39 dB in a 30 kHz band centered 


on the signal excluding a 1 Hz band centered on the carrier at center frequencies >1300 MHz. 
Nee ee eee ene EF" 
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4-21. SIGNAL-TO-PHASE NOISE RATIO (Cont'd) 


DESCRIPTION: 


AC voltage measurements proportional to carrier amplitude and residual carrier phase deviation are com- 
pared for the signal-to-phase noise ratio. The Synthesized Signal Generator System’s reference and RF 
OUTPUT (carrier) signals are mixed and the difference frequency is monitored by an oscilloscope and ac 
voltmeter. The mixer output (proportional to the carrier amplitude) is noted. The two signals are then 
frequency synchronized with phase difference of 180°. (This phase difference provides maximum resolution 
for voltage measurements at the mixer output which are proportional to the change of phase of the RF 
OUTPUT signal.) This ac voltage is proportional to the phase noise and when compared to the carrier 
voltage yields the signal-to-phase noise ratio. 


NOTE 


A 3 dB correction factor takes into account the non-correlated noise 
contribution of the reference system. The noise levels of the reference 
system and system under test are assumed to be equal. 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 
SYSTEM UNDER TEST 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


REFERENCE SYSTEM 


REF OUT 
(REAR 
PANEL) 


REF IN 
(REAR PANEL) 


OUTPUT 


OSCILLOSCOPE 


O }: 

Oo O 

bad AC VOLTMETER 

{9} —— 

oe l°@° 
©, 


15 kHz LOW PASS FILTER peal pee 
COAXIAL 
eer, cae TEE 
a a, [act COAXIAL 
500 TEE 
TERMINATION 
Figure 4-8. Signal-to-Phase Noise Ratio Test Setup 
EQUIPMENT: 

Synthesized Signal Generator System . . . . . HP 8660C/86603A/86631B 
Oscilloscope... 4.3 9 ces eee OOG TSU Ala so ies 
Coaxial Tee. ... on RP ee ee ee be 50-076 et Gy 
Double Balanced Micon oo se we oe ee Watkins-Johnson Mii 
AC-Voltmeters nf. 5 53 1 eee ie O58 
40'aB Amplifiers, 2 « 29. 40%) 6.) se eet Lea S640260506 
U5: kiz Bow. Pass Hiltere... 2 eet ee Peo Us GU 
HOMelerminaOne «= «see 3 ase ee 
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4-21. SIGNAL-TO-PHASE NOISE RATIO (Cont'd) 


PROCEDURE: 

1. Set the controls of the system under test as follows: center frequency 500.001000 MHz and the out- 
put level to —47 dBm (OUTPUT RANGE switch set to —50 dBm). 

2. Set the controls of the reference system as follows: center frequency 500.000000 MHz and the out- 
put level to +7 dBm. 

3. Connect the equipment as shown in Figure 4-8. 

4. Record the relative ac voltmeter reading. 

dB 

5. Set the system under test OUTPUT RANGE switch to —10 dBm (—7 dBm output level). 

6. Adjust the oscilloscope display of the 1 kHz signal for an amplitude of eight divisions. Set the oscillo- 
scope vertical input to ground and adjust the vertical position control so the trace lies over the center 
horizontal line of the graticule. Set the vertical input to dc coupled. 

7. Set the system under test center frequency to 500.000001 MHz and note that oscilloscope baseline 
trace alternately rises and falls over eight-division display. (500.0001 MHz; Option 004). 

8. Reset the center frequency to 500.000000 MHz at a time that causes the oscilloscope baseline trace 
to stop within +1/10 division of the center horizontal line of the graticule. 

9. Read the noise level on the ac voltmeter. Signal-to-phase noise ratio equals the sum of the attenuator 
change and the reference system noise contribution minus the change in the voltmeter reading. Signal- 
to-phase noise ratio = 40 dB + 3 dB — (+A dB). For example, the voltmeter reading is 8 dB below the 
reference (—8 dB). Therefore, the Signal-to-phase noise ratio = 40 + 3 — (—8) = 51 dB down. Record 
the ratio. 

45 dB down 

10. Set the controls of the system under test as follows: center frequency 1500.001000 MHz and the 
output level to —37 dBm (OUTPUT RANGE —40 dBm). 

11. Set the controls of the reference system as follows: center frequency 1500.000000 MHz and the 
output level to +7 dBm. 

12. Record relative AC voltmeter reading. 

dB 

13. Set the system under test OUTPUT RANGE switch to —10 dBm. (—7 dBm output level). 

14, Adjust the oscilloscope display of the 1 kHz signal for an amplitude of eight divisions. Set the 
oscilloscope vertical input to ground and adjust the vertical position control so the trace lies over 
the center horizontal line of the graticule. Set the vertical input to dc coupled. 

15. Set the system under test center frequency to 1500.000002 MHz and note that oscilloscope baseline 


trace alternately rises and falls over eight-division display. (1500.0002 MHz; Option 004). 
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4-21. SIGNAL-TO-PHASE NOISE RATIO (Cont‘d) 


16. Reset the center frequency to 1500.000000 MHz at a time that causes the oscilloscope baseline trace - 
to stop within +1/10 division of the center horizontal line of the graticule. 


17. Read the noise level on the ac voltmeter. Signal-to-phase noise ratio = 338 dB —(+A dB). 
39 dB down 


4-22. SIGNAL-TO-AM NOISE RATIO 


SPECIFICATION: 


Greater than 65 dB in a 30 kHz bandwidth centered on the carrier excluding a 1 Hz band centered on the 
carrier. 


DESCRIPTION: 


A comparison of voltage measurements proportional to carrier amplitude and AM noise yields the signal- 

to-AM noise ratio. First, a carrier reference level is determined by measuring the detected AC voltage for 
30% AM (the detected signal is 10.5 dB below the carrier level). Then the AM noise level is measured and 
the signal-to-AM noise ratio is determined. 
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Figure 4-9. Signal-to-AM Noise Ratio Test Setup. 


EQUIPMENT: 
10: dB Step Attenuator ~.*. 92 2-29 OU Opronmrtod 
40'‘dB Amplifiers. ote)s)<.%0s 1 99) 2 ee © P0856 40-60506 
15 kHz Low Pass Filter. 2°. 2. om wo. SHP86602-60054 
Crystal Detector’ 22 9) py) Gnd Lat ier Be ee ee 
‘Test Oscillator) 2 <.) (see Oy es 
50.2Termination 1% 2-4 SURO Eee Sr Senet thiass sk 
Coaxial -Tee:(2 required). |. yD eae eae HPs 250-073): 
AC: Voltmeter’... 5 45 6 ee ehh 
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4-22. SIGNAL-TO-AM NOISE RATIO (Cont'd) 


PROCEDURE: 
1. Set the 10 dB step attenuator to 50 dB. 


2. Set the system center frequency to 500 MHz and the RF output level to +3 dBm (0 dBm OUTPUT 
RANGE). 


3. Connect the equipment as shown in Figure 4-9. 
4. Set the system’s modulation section controls for the AM mode and an external modulation source. 
The modulation level control and/or the test oscillator controls are set for a modulation level of 30% 


(0.3 Vrms to an auxiliary section; 1.5 Vrms to a modulation section) at a 1 kHz rate. 


NOTE 


The ac voltmeter can be used to monitor the modulation or auxiliary 
section input voltage while it is being set. 


5. Record the ac voltmeter reading of the 40 dB amplifier output in dB. 


dB 
6. Set the system’s modulation mode to off. 
7. Set the 10 dB step attenuator to 0 dB. 
8. Record the ac voltmeter reading. 

dB 


9. The signal-to-AM noise ratio is equal to the sum of the change in attenuation level and the level of 
the 30% AM level relative to the carrier minus the change in ac voltmeter reading in dB. Therefore, 
signal-to-AM noise ratio = 50 dB + 10.5 dB —(+A dB). For example, the ac voltmeter reading is 
12 dB down (below) the reference level and the signal-to-AM noise ratio = 50 + 10.5 lat Or 
72.5 dB down. 


10. Record the ratio. 
65 dB down 


11. Repeat the entire procedure using a system center frequency of 2 GHz. Record, the signal-to-AM 
noise ratio. 


65 dB down 


4-23. RESIDUAL FM 


SPECIFICATION: 


In the FM X0.1 Mode, <10 Hz-rms average in a 300 Hz to 3 kHz post-detection band at center frequencies 
<1300 MHz; <20 Hz-rms average at center frequencies > 1300 MHz. 
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4-23. RESIDUAL FM (Cont'd) 


DESCRIPTION: 


The RF output of the synthesized signal generator in FM mode with no modulating signal applied is meas- 
ured with a modulation analyzer and residual FM is read directly. 


SYNTHES|ZED 
SIGNAL GENERATOR MODULATION ANALYZER 
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Figure 4-10. Residual FM Test Setup 


EQUIPMENT: 
Modulation.Analyzers = 2.3 =... sm os eee eee eo ues 


PROCEDURE: 


1. Set the synthesized signal generator to 1200.0 MHz, output level to +10 dBm, modulation mode to 
FM x 0.1, and modulation source to external ac (leveled). There should be no input to the modula- 
tion section front panel connector. Turn the modulation level control full clockwise. 


2. Measure FM using the modulation analyzer with 300 Hz high pass and 3 kHz low pass filters enabled. 
Reading (avg.) should be less than 10 Hz. 


4-24. AMPLITUDE MODULATION DISTORTION 


SPECIFICATION: 


For center frequencies <1300 MHz, AM distortion at 30% AM is <1%, at 70% AM is <3%, and at 90% AM 
is <<5%. For center frequencies >1300 MHz, AM distortion at 30% is <5%. 


NOTES 


1. The AM distortion specification applies only at 400 
and 1000 Hz rates, with a front panel meter indication 
of 0 to +3 dB, and at OUTPUT RANGE switch settings 
of <0dBm. Ata meter indication of —6 dB, the distor- 
tion approximately doubles. The modulating signal 
distortion must be <0.3% for the system performance 
to meet the specifications. 


2. If the signal generator system does not meet the AM 
distortion specification, refer to the Systems Trouble- 
shooting information in Section VIII (Service Sheet 1) 
in this manual. 
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DESCRIPTION: 
_ The output of the synthesized signal generator is amplitude modulated. A modulation analyzer demodu- 
lates the output signal and distortion of the demodulated signal is measured. 
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Figure 4-11. Amplitude Modulation Distortion Test Setup 


EQUIPMENT: 


Modulation Analyzer ......... =. HP8901A 
Distortion Measurement Set ..... . . HP339A 


PROCEDURE: 


1. Connect the equipment as shown in Figure 4-11. 


2. Set the synthesized signal generator center frequency to 1000.0 MHz, output level to —20 dBm and 
modulation mode to AM with external ac coupled source. 


3. Set the distortion measurement set to 1000 Hz. If an 86632 or 86633 modulation section is being used 
set the oscillator output level to 1.5 Vrms and adjust the modulation section level control to give a 
30% reading on the meter. If an 86631 modulation section is being used, set the oscillator output 
level to 0.3 Vrms. 


4. Set the modulation analyzer to AM mode. Use 50 Hz high pass and 15 kHz low pass post detection 
filters. Measure distortion of the modulation output signal. Distortion should be less than 1%. 


5. Repeat the distortion measurement at AM modulation depths of 70% and 90% (oscillator output 


levels of 0.70 Vrms and 0.90 Vrms into an 86631). Distortion should be less than 3% and 5%, 
respectively. 
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4-25. INCIDENTAL PHASE MODULATION 


SPECIFICATION: 
At 30% AM <0.2 radians at center frequencies <1300 MHz, <0.4 radians at center frequencies >1300 MHz. 


DESCRIPTION: 


The synthesized signal generator is amplitude modulated and incidental phase modulation is measured 
directly on the modulation analyzer. 


SYNTHESIZED 
SIGNAL GENERATOR MODULATION ANALYZER _ 
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Figure 4-12. Incidental Phase Modulation Test Setup 


EQUIPMENT: 
Modulation Analyzer. 2% =iat Gace 
Test:Oscillator.. i). as ae ee Od Es 
PROCEDURE: 
1. Connect the equipment as shown in Figure 4-12. 
2. Set the synthesized signal generator to 500 MHz center frequency and —10 dBm output level. 
3. Set the test oscillator frequency to 1000 Hz. If an 86632 or 86633 modulation section is used, set 
the test oscillator output level to 1.5 Vrms. Set the modulation mode to AM and modulation source 
to external dc. Adjust the modulation level control for a meter reading of 30%. If an 86631 auxiliary 


section is being used, set the test oscillator output level to 0.30 Vrms. 


4. Measure phase modulation on the modulation analyzer with the 50 Hz high pass and 15 kHz low pass 
filters enabled. The reading should be less than 0.2 radians. 
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96. FREQUENCY MODULATION DISTORTION 


IFICATION: 
tal harmonic distortion for modulation rates up to 20 kHz, <1% up to 200 kHz peak deviation for 
ec enter frequencies <1300 MHz; <1% up to 400 kHz peak deviation for center frequencies >1300 MHz. 
Distortion from an external source must be <0.3% to meet these specifications. 


NOTES 


1. Inthe FM mode, typical Residual FM in a 0.3 to 3 kHz 
audio bandwidth is <15 Hz and may limit minimum Noise 
and Distortion measurement at deviations <2 kHz peak. 


2. If the signal generator system does not meet the FM 
distortion specification, refer to the System’s Trouble- 
shooting information in Section VIII (Service Sheet 1) 
in this manual. 


300 k 
<2% 


Distortion 


200 k 


RF Output 
Unlocks in 
This Region 


FM Rate (kHz) 


100 k 


<1% Distortion 


0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
Peak Deviation (MHz) 


Typical FM Distortion Curve 


DESCRIPTION: 


The output of the synthesized signal generator is phase modulated. A modulation analyzer demodulates the 
signal generator output signal and distortion of the demodulated signal is measured. 
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Figure 4-13. Frequency Modulation Test Setup 
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4-26. FREQUENCY MODULATION DISTORTION (Cont'd) 


EQUIPMENT: 


Modulation Analyzer? 2) > 2°07 Gy) a. wee oa 
Distortion Measurement Set). 2 9) 52) © aie we He sag 


PROCEDURE: 


1. Connect equipment as shown in Figure 4-13. 


2. Set the synthesized signal generator center frequency to 500.0 MHz, output level to +7 dBm, modu- 
lation mode to FM x 10 (FM x 1 on 86633) and modulation source to external ac coupled. 


3. Set the distortion measurement set to 10 kHz frequency and audio oscillator output level to 1.50 Vrms. 


4. Adjust the modulation level control on the signal generator to give a modulation section meter read- 
ing of 200 kHz (100 kHz with a 86633 modulation section). 


5. Set the modulation analyzer to FM mode. Use 50 Hz high pass and no low pass post-detection filters. 
Measure distortion of the modulation output signal. Distortion should be less than 1%. 


4-27. INCIDENTAL AM 


SPECIFICATION: 
AM side bands >60 dB down from carrier with FM peak deviation of 75 kHz at a 1 kHz rate. 


DESCRIPTION: 


The synthesized signal generator is frequency modulated and incidental AM is measured directly by the 
modulation analyzer. 
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Figure 4-14. Incidental AM Test Setup 
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x 1 and modulation source internal 1000. Adjust the modulation level control for a modu- 
section meter reading of 75 kHz. 


ae modulation analyzer to AM mode and enable the 50 Hz high pass and 15 kHz low pass filters. 
adi g should be less than 0.2%. 
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4-28. SPURIOUS SIGNALS, NARROWBAND 


SPECIFICATION: 


At center frequencies <1300 MHz all narrowband non-harmonically related spurious signals in the CW, AM, | 
and ¢M modes are: | 
80 dB down from carrier at frequencies <700 MHz 
80 dB down from carrier within 45 MHz of the carrier at frequencies >700 MHz 
50 dB down from carrier on the +10 dBm range. 


At center frequencies >1300 MHz all narrowband non-harmonically related spurious signals in the CW, AM, 
and ¢M modes are: 
74 dB down from carrier within 45 MHz of the carrier for output levels <+3 dBm; slightly higher from 
+3 to +7 dBm. 
ALL power line related spurious signals are 70 dB down from the carrier at center frequencies 
<1300 MHz; 64 dB down from the carrier at center frequencies >1300 MHz. 


DESCRIPTION: 


The outputs of two Synthesized Signal Generator Systems which use the same time base reference are 
mixed and the difference frequency is amplified and coupled to the wave analyzer. A reference level is 
established, various selected frequencies are then set on the two generator systems, and the spurious signal 
levels are measured. 

SYNTHESIZED SIGNAL SYNTHESIZED SIGNAL 

GENERATOR SYSTEM GENERATOR SYSTEM 


REFERENCE SYSTEM REF OUT REF IN SYSTEM UNDER TEST 
(REAR PANEL) (REAR PANEL) : 


40 dB AMPLIFIER 


Figure 4-15. Narrowband Spurious Signal Test Setup 


EQUIPMENT: 
Synthesized Signal Generator . . . . . . . HP 8660C/86603A/86631B 
Double Balanced Mixer . .... . .. .. . Watkins-Johnson M1Jd 
Wave Analyzer)... 4) 25).) ee ere els 
40dB Amplifier .......... .. .. HP 08640-60506 
PROCEDURE: 


1. Connect the equipment as illustrated in Figure 4-15. 


2. Connect the rear panel Reference Output (Reference System) to System Under Test rear panel 
Reference Input. Set the Reference Selector switch of the systems to internal and external respectively. 


3. On reference system, set the center frequency to 500.001 MHz, the OUTPUT RANGE switch to 
+10 dBm, and adjust VERNIER control to a —3 dB meter reading. 
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On system under test, set mainframe center frequency to 500 MHz, Model 86603A OUTPUT RANGE 
switch to —80 dBm, and adjust VERNIER control to 0 dB indication on meter scale. 


Set wave analyzer scale switch to 90 dB, amplitude reference to —60, dBv mode, resolution bandwidth 
3 Hz, display smoothing to max, and AFC to on. 


Set wave analyzer frequency control to 1 kHz and adjust the input sensitivity for a 0 dB indication 
on meter scale. 


On system under test, set the OUTPUT RANGE switch to —10 dBm and adjust VERNIER to 0 dB 
indication on meter scale. 


On reference system and system under test, set mainframe center frequency values to those listed in 
Table 4-2 below 1300 MHz and verify that levels of corresponding spurious signals are in accordance 
with specification. The corrected reading of spurious level relative to carrier is 70 dB — (+ difference 
level), therefore a reading of —13 dB relative to the reference level (step 6) gives the spurious signal . 
level. 70 dB — (—13 dB) = 83 dB down. 


NOTE 


It may be necessary to slightly readjust the Wave Analyzer Frequency 
control to locate the spurious signal. 


Table 4-1. Narrowband Spurious Signals Checks 


Level Measured 
System Under Test Reference System (dB down) 


100.280000 MHz 100.561000 MHz 
200.280000 MHz 200.561000 MHz 
409.720000 MHz 409.441000 MHz 
509.720000 MHz 509.441000 MHz 


1109.720000 MHz 1109.441000 MHz 
1209.720000 MHz 1209.441000 MHz 
2400.000000 MHz 2400.101000 MHz 
2400.000000 MHz 2400.201000 MHz 
2400.000000 MHz 2400.301000 MHz 
2400.000000 MHz 2400.401000 MHz 


Repeat steps 3 and 7 with a reference system center frequency of 2400.001 MHz and a System Under 
Test center frequency of 2400 MHz. 


10. Repeat step 8 using the center frequencies >1300 MHz as shown in Table 4-2. 
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4-29. SPURIOUS SIGNALS, WIDEBAND 


SPECIFICATION: 


At center frequencies <1300 MHz, all wideband non-harmonically related spurious signals in the CW, AM, 
and @¢M modes are: 

80 dB down from carrier at frequencies <700 MHz 

70 dB down from carrier >45 MHz from carrier at frequencies >700 MHz 

50 dB down from carrier on the +10 dBm range. 


At center frequencies >1300 MHz all wideband non-harmonically related spurious signals in the CW, AM, 
and ¢M modes are: 
64 dB down from carrier >45 MHz from carrier for output levels <+3 dBm; slightly higher from +3 to 
+7 dBm. 


DESCRIPTION: 


The RF OUTPUT of the Synthesized Signal Generator System is monitored by a spectrum analyzer after 
being passed through a 2200 MHz lowpass filter. Selected signals which fall within the specified range are 
measured. 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


RF INPUT 


Figure 4-16. Wideband Spurious Signal Test Setup 


EQUIPMENT: 


Spectrum Analyzer. ........ . . HP 8555A/8552B/140T 
Low Pass Filter (2200 MHz) ..... . . HP 3860C 


PROCEDURE: 

1. Connect equipment as illustrated in Figure 4-16. 

2. With Model 86603A OUTPUT RANGE switch set to +10 dBm and VERNIER control adjusted for 
O dB meter indication, set mainframe center frequency to those values listed in Table 4-3 below 


1300 MHz and adjust the Spectrum Analyzer to measure corresponding spurious signal level relative 
to the carrier. 


3. Remove the low pass filter and set the RF Section output level to +3 dBm (0 dBm range). 


4. Set the System Center Frequency to those values listed in Table 4-3 above 1300 MHz. Adjust the 
spectrum analyzer controls to measure the spurious signals relative to the carrier. 


4-36 


Performance Tests 


PERFORMANCE TESTS 


= 


Table 4-2. Wideband Spurious Signals Checks 


Mainframe Frequency Spurious Frequency Level Measured 
1299.9 MHz 150 MHz BO OW) oS 
1150 MHz 50 dB down 
1450 MHz 50 dB down 
1000 MHz 950 MHz 50dBdown___ 
1050 MHz 50 db Gown. 
999.9 MHz 950 MHz PUL OO OWiya. 2 
1050 MHz Mos GOW 
800.0 MHz 750 MHz SUD UGWire ee 
799.9 MHz 850 MHz 50 dB down ___ 
2000 MHz 1950 MHz 64 dB down ___ 
2050 MHz 6470 down 


1999.9 MHz 1950 MHz 64 dB down 
2050 MHz 64 dB down 


4-30. PHASE MODULATION PEAK DEVIATION TEST 


SPECIFICATION: 


0 to 100 degrees peak at center frequencies <1300 MHz. May be overdriven to 2 radians (115°) in Modula- 
tion Section external dc mode. 0 to 200 degrees peak at center frequencies >1300 MHz. May be overdriven 
to 2 radians (230°) in Modulation Section external dc mode. 


NOTE 


To check Phase Modulation peak deviation, refer to Section IV of the 
appropriate Modulation Section Operating and Service Manual. 


4-31A. PHASE MODULATION DISTORTION 


SPECIFICATION: 


<5% up to 1 MHz rates 
<7% up to 5 MHz rates 
<15% up to 10 MHz rates 


Modulation distortion from an external source must be less than 0.3% to meet these specifications. 
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4-31A. PHASE MODULATION DISTORTION (Cont'd) 


NOTES 


1. Using this procedure, the proof of performance for phase modulation 
distortion is valid only when the HP Model 86635A Modulation Section 
is being used in the signal generator system. The change in distortion 
level from the 20 Hz rate, as used in this procedure, to the maximum 
1 MHz rate is minimal. This procedure is, however, not a complete check 
for the Model 86634A which can use modulation rates up to 10 MHz. 


2. If the signal generator system does not meet the ¢M distortion specification, 
refer to the Systems Troubleshooting information in Section VIII (Service 
Sheet 1) in this manual. 


DESCRIPTION: 


The output of the synthesized signal generator is frequency modulated. A modulation analyzer demod- 
ulates the signal generator output signal and distortion of the demodulated signal is measured. 
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Figure 4-17A. Phase Modulation Distortion Test Setup 


EQUIPMENT: 


Modulation. Analyzer = ©. 9. 77 eee oI0Ts 
Distortion Measurement Set ~. 2 2°29 7)92 "HP 339A 


PROCEDURE: 


1. Connect equipment as shown in Figure 4-17A 


2. Set the synthesized signal generator center frequency to 10.0 MHz, output level to +3 dBm, modula- 
tion mode to ®M, and modulation source to external ac. 


3. Set the distortion measurement set to 200 Hz and audio oscillator output level to 1.50 Vrms. 


4. Adjust the modulation level control on the signal generator to give a modulation section meter reading 
of 100°. 


5. Set the modulation analyzer to 6M mode. Use 50 Hz high pass and 15 kHz low pass post detection 
filters. Measure distortion of the modulation output signal. Distortion should be less than 5%. 
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4-318. PHASE MODULATION DISTORTION - ALTERNATE PROCEDURE 


SPECIFICATION: 


<5% up to 1 MHz rates 
<7% up to 5 MHz rates 
<15% up to 10 MHz rates 


NOTES 


1. The HP Model 86635A Modulation Section has a maximum specified 
phase modulation rate of 1 MHz. Therefore, only the <5% distortion 
specification is applicable. Because the maximum modulation rate of 
the Model 86634A is 10 MHz, all the specified distortion levels apply. 


2. If the signal generator system does not meet the $M distortion specifi- 
cation, refer to the Systems Troubleshooting information in Section 
VIII (Service Sheet 1) in this manual. 


DESCRIPTION: 

The phase modulated output of the System Under Test is demodulated using a phase modulation test set. 
The harmonic levels are measured with a spectrum analyzer and the total harmonic distortion is calculated. 
A low pass filter is used between test oscillator and modulation section to insure that the modulation drive 
signal has less than 0.3% distortion. 


SYNTHESIZED SIGNAL 


GENERATOR SYSTEM 
REFERENCE SYSTEM 


PHASE MODULATION TEST SET 


DEMODULATOR 
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GENERATOR SYSTEM MIXER 
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meer | RE INPUT 


OUTPUT* 


Figure 4-17B. Phase Modulation Distortion Test Setup (Alternate Procedure) 


*In Figure 4-17B the test oscillator output impedance and Low Pass Filter impedance is 50 ohms when the modulation section is a Model 
86634A and 600 ohms with a Model 86635A. 
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4-31B. PHASE MODULATION DISTORTION - ALTERNATE PROCEDURE (Cont'd) 
EQUIPMENT: 


Synthesized Signal Generator . . . . . . . HP 8660C/86603A/86631B 
Test Oscillator’... < . <1 s,s Oe Cee 
Mixer . . . « . « « « « © 6 = « 20) Geen WaLINS JOrtsce tes 
Phase Modulation Test Set . . . .. . . . HP 8660C-K10 
Spectrum Analyzer. . ...... .. . . HP 8553B/8552B/140T 
Low Pass Filters 

(1 MHz-6002;1, 5, and 10 MHz-502) . . Specials (See Figure 1-2) 


PROCEDURE: 


1. Set the Test Oscillator to 1 MHz, connect a 1 MHz low pass filter (50 ohm for 86634A, 600 ohm for 
86635A) to appropriate test oscillator output and adjust for 1.7 Vrms output. Connect the rest of the _ 
equipment as shown in Figure 4-17B. | 


2. Set the system under test for 300 MHz center frequency and +3 dBm output (0 dBm range). Connect 
the RF output jack directly to the RF input of the phase modulation test set. 


3. Set the system under test controls for 6M with a modulation level of 100° peak deviation. 


4. View the signal generator output on the spectrum analyzer display. Record the level of the second and 
third harmonics of the demodulated output signal with respect to the fundamental. 


5. Use Table 4-1 to obtain power ratios of the harmonics. Then use Table 4-1 to find the dB level corres- 
ponding to sum of the two ratios. The resultant level should be <5% or 226 dB down. 


86634A 26 dB down 
86635A 26 dB down 


6. Set the center frequency of the system under test to 299.9 MHz. 


~l 


Set the test oscillator to 1 MHz (10 MHz), connect the 1 MHz (10 MHz) low pass filter to the appro- 
priate oscillator output (50 or 6002) and adjust for an output of 1.7 Vrms. 


8. Repeat steps 3,4 and 5. Total harmonic distortion should be <5% or >26 dB down (<15% or 
>16.5 dB down). 


86634A 16.5 dB down 
86635A 26 dB down 


9. Set the center frequency of the system under test to 1900 MHz. Connect the mixer and the reference 
system as shown in Figure 4-16B. 


10. Set the reference system center frequency to 1600 MHz with an RF output level of +7 dBm. 


11. Increase the RF output level of the system under test (if necessary) until the phase modulation test 
set phase locks. 
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3, 4 and 5. Total harmonic distortion should be <5% or >26 dB down (<7% or 
a a cate 86634A 23.1 dB down 
86635A 26 dB down 
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Table 4-3, Performance Test Record (1 of 7) 


Hewlett-Packard Company Tested By 


Models 86603A/11661 
RF Section/ Frequency Extension Module 
Serial No. eee 


FREQUENCY RANGE 


Step 3 1.000 000 MHz 
Step 4 1299.999 999 MHz 
Step 5 2599.999 998 MHz 


FREQUENCY SWITCHING TIME 
6 ms to be within 50 Hz of any 
new frequency 
Step 9 30.000 000 MHz +50 Hz 
Step 10 29.999 999 MHz +50 Hz 


100 ms to be within 5 Hz of any 
new frequency 

Step 14 30.000 000 MHz +5 Hz 

Step 15 29.999 999 MHz +5 Hz 


OUTPUT LEVEL SWITCHING TIME 


Remote programming of level change on 
same range accomplished in 5 ms, 
maximum, at 50 MHz 


Step 4 10 to 19 dB 

Level change to another range accom- 
plished in 50 ms, maximum, at 50 MHz. 

Step 5 10 to 30 dB 


Remote programming of level change on 
same range accomplished in 5 ms, 
maximum, at 1 MHz 


Step 6 10 to 19 dB 


Remote programming of level change on 
same range accomplished in 5 ms, 
maximum, at 2599 MHz. 


Step 7 10 to 19 dB 
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+10 dBm* 
+10 dBm* 
+10 dBm* 
0 dBm 
0 dBm 
0 dBm 
0 dBm 


—10 dBm 
—20 dBm 
—30 dBm 
—40 dBm 
—50 dBm 
—60 dBm 
—70 dBm 
—80 dBm 
—90 dBm 
—100 dBm 
—110 dBm 
—120 dBm 
—130 dBm 


4134. | OUTPUT ACCURACY 
OUTPUT RANGE Front Panel Meter Reading 


Table 4-3. Performance Test Record (2 of 7) 


0 dB 
—3 dB 
—6 dB 
—6 dB 
—3 dB 

0 dB 
+3 dB 


+3 dB 
+3 dB 
+3 dB 
+3 dB 
+3 dB 
+3 dB 
+3 dB 
+3 dB 
+3 dB 
+3 dB 
+3 dB 
+3 dB 
+3 dB 


—100.5 dBm 
—110.5 dBm 
—120.5 dBm 
—130.5dBm 


Performance Tests 


—14.5 dBm 
—24.5 dBm 
—34.5 dBm 
—44.5 dBm 
—54.5 dBm 
—64.5 dBm 
—73.5 dBm 
—83.5 dBm 
—93.5 dBm 
—103.5 dBm 
—113.5 dBm 
—123.5dBm 


OUTPUT ACCURACY — ALTERNATE 
PROCEDURE 


OUTPUT RANGE Front Panel Meter Reading 


—10 dBm 
—20 dBm 
—30 dBm 
—40 dBm 
—50 dBm 
—60 dBm 
—70 dBm 
—80 dBm 


3 dB 
3 dB 
3 dB 
3 dB 
3 dB 
3 dB 
3 dB 
3 dB 


Level change from the —70 to —80 dBm 
OUTPUT RANGE 


10 dBm* 0 dB 7.5 dBm 
10 dBm* —3 dB 4.5 dBm 
10 dBm* —6 dB 1.5 dBm 
0 dBm —6 dB —8.5 dBm 
0 dBm —3 dB —5.5 dBm 
00 dBm 0 dB —2.5 dBm 
0 dBm 3 dB 0.5 dBm 


—9.5 dBm 
—19.5 dBm 
—29.5 dBm 
—39.5 dBm 
—49.5 dBm 
—59.5 dBm 
—69.5 dBm 
—80.5 dBm 


9 dB 


—14.5 dBm 
—24.5 dBm 
—34.5 dBm 
—44.5 dBm 
—54.5 dBm 
—64.5 dBm 
—73.5 dBm 
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Table 4-3. Performance Test Record (3 of 7) 


OUTPUT FLATNESS 
Reference level is —2.0 dBm at 1500 MHz. 


1 MHz 

10 MHz 
100 MHz 
500 MHz 
1000 MHz 
1299 MHz 
2000 MHz 
2599 MHz 


HARMONIC SIGNALS 
OUTPUT RANGE = +10 dBm 


Step 5 1299 MHz 
Second Harmonic 
Third Harmonic 


Step 6 1000 MHz 
Second Harmonic 
Third Harmonic 


Step 6 500 MHz 
Second Harmonic 
Third Harmonic 

Step 6 100 MHz 


Second Harmonic 
Third Harmonic 


Step 6 10 MHz 
Second Harmonic 
Third Harmonic 


OUTPUT RANGE = 0 dBm 


Step 7 100 MHz 
Second Harmonic 
Third Harmonic 


Step 9 1400 MHz 
Second Harmonic 
Third Harmonic 


Step 10 2500 MHz 
Second Harmonic 
Third Harmonic 


Step 10 - Sub-Harmonics & Multiples 
1400 MHz f/2 
3f/2 

2500 MHz f/2 
3f/2 


25 dB down 
25 dB down 


25 dB down 
25 dB down 


25 dB down 
25 dB down 


25 dB down 
25 dB down 


25 dB down 
25 dB down 


30 dB down 
30 dB down 


20 dB down 
20 dB down 


20 dB down 
20 dB down 


20 dB down 
20 dB down 
20 dB down 
20 dB down 


Model 86603A 
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Table 4-3, Performance Test Record (4 of 7) 
| | 
ZS : Test 


PULSE MODULATION RISETIME 
Risetime (10% to 90% amplitude points) 


PULSE MODULATION ON/OFF RATIO 


Step 4 On/Off Ratio at <1300 MHz 
Step 5 On/Off Ratio at >1300 MHz 


AMPLITUDE MODULATION DEPTH 
AND 3 dB BANDWIDTH 


Frequency = 500 MHz 
OUTPUT RANGE = —10 dBm 
Rate = 1 kHz 


Step 13 30% 
Step 14 70% 
Step 15 90% 


Frequency = 1500 MHz 
Step 20 


Frequency = 1500 MHz 
OUTPUT RANGE = —10 dBm 
AM = 30% 


Step 24 1 kHz Rate (reference 5 div. p-p) 
AM less than 3 dB down 
(>3.5 div. p-p)at 5 kHz 


Frequency = 500 MHz 
OUTPUT RANGE = —10 dBm 
AM = 30% 
Step 25 5 kHz rate (reference 5 div. p-p) 
AM less than 3 dB down 
(>3.5 div. p-p) at 100 kHz 
Frequency = 9 MHz 


OUTPUT RANGE = —10 dBm 
AM = 30% 


Step 26 5 kHz rate (reference 5 div. p-p) 
AM less than 3 dB down 
(>3.5 div. p-p)at 10 kHz 


50 mVrms 
130 mVrms 
170 mVrms 


70 mVrms 
150 mVrms 
190 mVrms 


80 mVrms 120 mVrms 


3.5 div. p-p 
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Table 4-3. Performance Test Record (5 of 7) 


OUTPUT IMPEDANCE 
Center Frequency 500 MHz 
OUTPUT RANGE +10 dBm 

dB = 20 log (VSWR) 
dB = 6 for VSWR = 2.0 


OUTPUT RANGE 0 dBm 
dB = 6 for VSWR = 2.0 


OUTPUT RANGE —10 dBm 
dB = 2.3 for VSWR = 1.3 


SIGNAL-TO-PHASE NOISE RATIO 
Step9 Noise Level 45 dB down 
Step 17 Noise Level 39 dB down 


SIGNAL-TO-AM NOISE RATIO 
Step 10 Noise Level 
Step 11 Noise Level 


RESIDUAL FM 
Center frequencies <1300 MHz <10 Hz-rms 
average 


AMPLITUDE MODULATION DISTORTION 
Center frequencies <1300 MHz 


30% AM 
Total Distortion (<1%) 


70% AM 
Total Distortion (<3%) 


90% AM 
Total Distortion (<5%) 


INCIDENTAL PHASE MODULATION 
<0.2 radians-pk (11.5° pk)<1300 MHz 


4-26. FREQUENCY MODULATION DISTORTION 
Total Distortion <1% 


INCIDENTAL AM 
Incidental AM 
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80 dB minimum) 


System Under Test 


100.280000 MHz 
200.280000 MHz 
409.720000 MHz 
509.720000 MHz 
1109.720000 MHz 
1209.720000 MHz 
2400.000000 MHz 
2400.000000 MHz 
2400.000000 MHz 
2400.000000 MHz 


50 dB, minimum.) 


1000 MHz 


999.9 MHz 


800.0 MHz 
799.9 MHz 
2000 MHz 


1999.9 MHz 


4-31A. 


SPURIOUS SIGNALS, NARROWBAND 
(All spurious signals down from carrier 


SPURIOUS SIGNALS, WIDEBAND 


(All spurious signals down from carrier 


PHASE MODULATION DISTORTION 
Distortion (<<5%) <1 MHz rate 


Step 8 Spurious Response 


Reference Unit 


100.561000 MHz 
200.561000 MHz 
409.441000 MHz 
509.441000 MHz 
1109.441000 MHz 
1209.441000 MHz 
2400.101000 MHz 
2400.201000 MHz 
2400.301000 MHz 
2400.401000 MHz 


Step 2 Spurious Response 
Mainframe Frequency Spur Frequency 
1299 MHz 150 MHz 
1150 MHz 


1450 MHz 


950 MHz 
1050 MHz 


950 MHz 
1050 MHz 


750 MHz 
850 MHz 


1950 MHz 
2050 MHz 


1950 MHz 
2050 MHz 
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Table 4-3, Performance Test Record (6 of 7) 


80 dB down 
80 dB down 
80 dB down 
80 dB down 
80 dB down 
80 dB down 
74 dB down 
74 dB down 
74 dB down 
74 dB down 


50 dB down 
50 dB down 
50 dB down 


50 dB down 
50 dB down 


50 dB down 
50 dB down 


50 dB down 
50 dB down 


64 dB down 
64 dB down 


64 dB down 
64 dB down 
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Table 4-3. Performance Test Record (7 of 7) 


PHASE MODULATION DISTORTION — 
ALTERNATE PROCEDURE 


Step 5 300 MHz at 1 MHz Modulation rate 
86634A <5% 
86635A <5% 


26 dB down 
26 dB down 


Step 8 299.9 MHz at 
10 MHz rate, 86634A <15% 


1 MHz rate,86635A <5% 


16.5 dB down 
26 dB down 


Step 13 1900 MHz at 
5. MHz rate, 86634A <7% 
1 MHz rate, 86635A <5% 


23.1 dB down 
26 dB down 
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5-1. INTRODUCTION 

5-2. This section contains adjustment procedures 
required to assure peak performance of the Model 
86603A RF Section. The RF Section should be 
adjusted after any repair or if the unit, in con- 
junction with the Frequency Extension Module, 
fails to meet the specifications listed in Section 
IV of this manual. Prior to making any adjust- 
ments, allow the RF Section to warmup for 30 
minutes. 


5-3. The order in which some adjustments are 
made to the RF Section is critical. Perform the 
adjustments under the conditions presented in 
this section. Do not attempt to make adjustments 
randomly to the instrument. Prior to making any 
adjustments to the RF Section, refer to the para- 
graph entitled Related Adjustments. 


5-4. EQUIPMENT REQUIRED 


5-5. Each adjustment procedure in this section 
contains a list of test equipment and accessories 
required to perform the adjustment. The test 
equipment is also identified by callouts in the test 
setup diagrams included with each procedure. 


5-6. If substitutions must be made for the spe- 
cified test equipment, refer to Table 1-3 for the 
minimum specifications of the test equipment 
to be used in the adjustment procedures. Since 
the Synthesized Signal Generator System is ex- 
tremely accurate, it is particularly important that 
the test equipment used in the adjustment proce- 
dures meets the critical specifications listed in the 
table. 


5-7. The HP 11672A Service Kit is an accessory 
item available from Hewlett-Packard for use in 
maintaining the RF Section. A detailed listing of 
the items contained in the service kit is provided in 
the 11672A Operating Note and in Section I of 
the mainframe manuals. Any item in the kit may 
be ordered separately. 


5-8. SAFETY CONSIDERATIONS 


5-9. Although this instrument has been designed 
in accordance with international safety standards, 
this manual and the system mainframe manual con- 
tain information, cautions, and warnings which 
must be followed to ensure safe operation and to 
retain the complete system in safe condition. Ser- 
vice adjustments should be performed only by quali- 
fied service personnel. 


Adjustments 


SECTION V 
ADJUSTMENTS 


NOTE 


Refer to the mainframe manual for safe- 
ty information relating to ac line (Mains) 
voltage, fuses, protective earth ground- 
ing, etc. 


5-10. Any adjustment, maintenance, and repair of 
the opened instrument under voltage should be 
avoided as much as possible and, when inevitable, 
should be carried out only by a skilled person who 
is aware of the hazard involved. 


5-11. Capacitors inside the instrument may still be 
charged even if the instrument has been discon- 
nected from its source of supply. 


WARNING 


Adjustments described herein are per- 
formed with power supplied to the 
instrument while protective covers are 
removed. Energy available at many 
points may constitute a shock hazard. 


5-12. FACTORY SELECTED COMPONENTS 


5-13. Factory selected components are identified 
on the schematics and parts list by an asterisk 
which follows the reference designator. The nor- 
mal value of the components are shown. The 
manual change sheets will provide updated infor- 
mation pertaining to the selected components. 
Table 5-1 lists the reference designator, the cri- 
terion used for selecting a particular value, the 
normal value range, and the service sheet where 
the component part is shown. 


5-14. RELATED ADJUSTMENTS 


5-15. The RF Output Level and 1 dB Step Atten- 
uator Adjustments interact. The Amplitude Modu- 
lation Input Circuit Adjustment is dependent on 
and should be performed after the previously men- 
tioned Adjustments. The Phase Modulation Level 
and Distortion Adjustment is affected by and 
should be performed after the Phase Modulator 
Driver Frequency Response Adjustment. All other 
adjustments are independent. 


5-16. If the RF Output Level Adjustment is 
performed, the 1 dB Step Attenuator Adjustment 
should follow immediately. Repeat these proce- 
dures until the RF levels are within the stated limits 
without further adjustment. Then perform the 
Amplitude Modulation Input Circuit Adjustment. 
If the Phase Modulator Driver Frequency Response 
Adjustment is performed, the Phase Modulation 
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Level and Distortion Adjustment should be per- 
formed. 


5-17. If the RF Output Level and 1 dB Step 
Attenuator Adjustments are not performed, the 
Amplitude Modulation Input Circuit Adjustment 
may be considered independent. If the Phase Mod- 
ulator Driver Frequency Response Adjustment is 
not performed, the Phase Modulation Level and 
Distortion Adjustment may be considered inde- 
pendent. 


Table 5-1. Factory Selected Components 


Reference Normal Value | Service 
Designator Selected For or Range Sheet 
A4R17 Accurately set the 10 dB difference in the 2370 
power output between OUTPUT RANGE 
switch settings of +10 and 0 dBm (the 
VERNIER control is not moved). Increas- 
ing the values will increase the difference. 
10-3162 By 


A16R5 Sets the adjustment range of the Gain 
Tracking Control A16R4. Refer to the 
Phase Modulator Driver Adjustments 
Procedure. 


A21R36 | Limits current in R1, R2, and R3 of the 
50 MHz High Pass Filter. Measure the 
voltage (Vdc) to ground at the junction 
of A7L1 and A7C1. If Vde <11.0, no 
resistor is needed. If 11.0<Vdce< 14.0, 
select a 1.96K resistor. If Vdc >14.0, 
select a 1.0K resistor. 


5-18. ADJUSTMENT LOCATIONS 


5-19. The last foldout in this manual contains a 
table which cross-references all pictorial and 
schematic locations of the adjustable controls. The 
figure accompanying the table shows the locations 
of adjustable controls, assemblies, and chassis- 
mounted parts. 


5-20. ADJUSTMENTS 


5-21. Before performing the adjustment proce- 
dures (1) disconnect the mainframe (Mains) Power 
Cable, (2) remove the RF Section from the main- 
frame, and (3) remove the RF Section covers. At 
this point, the RF Section is either reinserted into 
the mainframe of connected to the mainframe with 
interconnection cables supplied in the Service Kit. 
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A21R26 | Sets offset current level for A21U7 so that 100K—300KYQ2 
fine tune adjustments will have full travel. 


None to 1.96KQ2 


If the RF Section is reinserted into the mainframe 
for adjustments, the mainframe top and/or right 
side covers must be removed. Refer to the left- 
hand foldout page immediately preceding the last 
foldout in this manual for procedures explaining 
how to remove the RF Section from the main- 
frame, the RF Section cover removal, and how to 
interconnect the RF Section and mainframe for 
adjustments. 


CAUTION 


The Model 86603A RF Section, 
when used with early model main- 
frames, has —32 Vdc exposed on 
the A20 Assembly and on Q1 when- 
ever the mainframe LINE switch is 
set to STBY. During adjustment 
and maintenance, do not contact 
these parts with metal tools. Dam- 
age can occur to the mainframe 
power supply, the A20 Assembly 
and/or Q1. Models 8660A and 
8660C with serial prefixes 1508A 
and below, and all 8660B’s have 
this characteristic. 


NOTE 


It may be necessary to remove the 
upper guide rail to gain access to 
some of the adjustable components. 


5-22. POST ADJUSTMENT TESTS 


5-23. After adjustments are performed verify that 
the system performance is within the parameters 
specified for the RF Section and Frequency 
Extension Module. Perform the applicable per- 
formance test(s) found in Section IV. 


WARNING 


The multi-pin’ plug connector (on 
mainframe), which provides intercon- 
nection to the RF Section, will expose 
power supply voltages which may re- 
main on the pins after the RF Section 
is removed and after the (Mains) power 
cable is disconnected from the main- 
frame. Be careful to avoid contact 
with the pins during interconnection 
with the RF Section. 
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VEL ADJUSTMENT 


3 control of the RF Output is linear across the control range. 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM METER 


SENSOR 


Figure 5-1. RF Output Level Adjustment Test Setup 


EQUIPMENT: 
Power Meter/Sensor. ......... .- +- . HP 435A/8481A 
PROCEDURE: 
NOTE 
Prior to performing the procedure, clean the meter face with antistatic glass 
cleaner. * 


1. Extract the RF Section from the mainframe. Remove the mainframe top cover and the RF Section 
covers. Insert the RF Section into the mainframe. 


2. Zero the external Power Meter. 
3. Interconnect the equipment as illustrated in Figure 5-1. 


4. Set the system center frequency to 1000 MHz and the OUTPUT RANGE switch to the 0 dBm 
position. 


5. Adjust the VERNIER control for a +3.5 dBm indication on the external Power Meter. 

6. Adjust the MTR potentiometer A4R26 for a +3.0 dB indication on the front panel meter. 

7. Adjust the VERNIER control for a front panel meter indication of —6.0 dB. 

8. Adjust the BIAS potentiometer A4R13 for a —5.5 dBm indication on external Power Meter. 


9. Repeat steps 5 through 8 until the RF Section’s front panel meter indicates power levels that are 
within +0.3 dB of the external Power Meter indication with no further adjustment. 


*STATNUL by Weston Instrument Inc., Newark, New Jersey 
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ADJUSTMENTS 


5-24. RF OUTPUT LEVEL ADJUSTMENT (Cont'd) =x 1 


NOTE 


The output level is offset by 0.5 dB in this prodedure. This ensures the output 
level is centered on the selected value over the entire frequency range. 


5-25. 1dB STEP ATTENUATOR ADJUSTMENT 


REFERENCE: 
Service Sheet 8. 


DESCRIPTION: 


RF Level and RF Linearity controls are adjusted alternately at specific RF Output levels until the pro- 
grammed 1 dB step control of RF Output is linear across the range (10 dB). 


SYNTHESIZED SIGNAL 

GENERATOR SYSTEM 
MARKED CARD a alr aerate 
PROGRAMMER 


OUTPUT POWER 


SENSOR 


Figure 5-2. 1 dB Step Attenuator Adjustment Test Setup 
EQUIPMENT: 


Marked Card Programmer . . . . 2) uul-seule) HE szo0 Ar OpmuGT 
Power Meter/Sensor . . % 5°. | = 2). WeHPMoony S46 rs 
PROCEDURE: 
1. Connect the equipment as illustrated in Figure 5-2. 


2. Zero the external Power Meter. 


3. Use a Marked Card Programmer to program the mainframe for a center frequency of 1000 MHz and 
the RF Section for an output power level of +3 dBm. 


4. Adjust the RF Section’s RF Level Control A10R7 for a +3.5 dBm indication on power meter. 
d. Use the Marked Card Programmer to program the RF Section for an output power level of —6 dBm. 
6. Adjust the Linearity control A3R4 for a —5.5 dBm indication on the power meter. 


7. Repeat steps 3 through 6 until the programmed output power levels are within +0.3 dB of the required 
power meter indication. 


8. Recheck the power meter readings for the RF Output Level Adjustments. If necessary, perform the 
adjustments again. Then check the power meter readings for this procedure. Alternately perform one 
procedure and check the power meter readings on the other until the RF levels are within tolerance 
without further adjustment. 

Se a 
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Py 


5-25. 1dB STEP ATTENUATOR ADJUSTMENT (Cont'd) 


4 


9. Perform the Amplitude Modulation Input Circuit Adjustments. 


5-26. AMPLITUDE MODULATION INPUT CIRCUIT ADJUSTMENT 


REFERENCE: 
Service Sheet 8. 


DESCRIPTION: 


A specific modulation drive level is coupled to the RF Section. The RF output signal is demodulated by a 
peak detector in a spectrum analyzer (when the frequency-span width is set to zero). The ac and de com- 

ponents are measured with a voltmeter at the detector (vertical) output. First, the dc component is set to 
—283 mVdc plus the detector offset correction. Then, the ac component is measured. The AM level (%) is 
1/2 (one half) the rms output. 


Because of the required measurement accuracy, the accuracy of the spectrum analyzer’s detector offset 
must be known to +2 mVdc. The offset voltage is calculated by measuring the change in the detector out- 
put for a change in the RF input and assuming a linear detector over the range of the levels used. 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


10 dB STEP ATTENUATOR 


OUTPUT 


DIGITAL VOLTMETER 


INPUT 
Q00000 D0000000\e 


TEST OSCILLATOR 


VERTICAL 
OUTPUT 


COAXIAL TEE 
Figure 5-3. Amplitude Modulation Input Circuit Adjustment Test Setup 


EQUIPMENT: 
Sera t Metta) ee I ees Se wc te HP G51B 
PS LNOLLINIGLE Tana Me ee wee bd ce nswinl sets. calee, 2 oLe-408B 
10 dB Step Attenuator .......... .. HPH38-355D 
BhecihuiiennalyZeteteee ss a. . 2 ws ew 6.) 6AP'8555A/8552B/140T 
CLEAIeY CHISCLOTM—EMOEN Cs Gilet, Sy 12 a) > .. « HP 8466A 
MOAxIs eee 2 LeCUIred a gi.) sa « « «= .. + .: MP 1250-0781 
ivnoICree Olmert we pec. bs. « a «Ss HP AQSA 
Peels Cm eer fe Ce. HP I80C/1801A/1821A 
Bee Ce Le ee) Clin Be eels | oe HE 0757-0280 
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5-26. AMPLITUDE MODULATION INPUT CIRCUIT ADJUSTMENT (Cont‘d) 


PROCEDURE: 


1. Remove the RF Section from the mainframe. Remove the mainframe top cover and the RF Section 
covers. Insert the RF Section into the mainframe. 


2. Connect the equipment as shown in Figure 5-3. 


3.. Set the synthesized signal generator controls as follows: center frequency 30 MHz, OUTPUT RANGE 
0 dBm, VERNIER control for a panel meter reading of +3 dB, and AM off. 


4. Let the spectrum analyzer warm up for 1 hour to minimize drift of the spectrum analyzer detector 
output. Set the 10 dB attenuator to 10 dB attenuation. 


5. Set the spectrum analyzer center frequency to 30 MHz, frequency span per division 5 MHz, resolution 
bandwidth 300 kHz; input attenuation to 20 dB, and vertical sensitivity per division 10 dB. Adjust 
the center frequency control to center the display. Set the frequency span to zero and tune to peak 
the trace. 

NOTE 


Throughout this test, continually check that the signal is peaked for maximum 
deflection. Tune the center frequency control for maximum signal deflection. 


6. Set the vertical scale to linear and adjust the reference level vernier for a digital voltmeter reading of 
—200 mVdc. 


7. Set the 10 dB step attenuator to 0 dB and record the digital voltmeter reading. 
eee be mVdc 


8. Set the 10 dB step attenuator to 20 dB and record the digital voltmeter reading. 
Soe ne 


9. Calculate the offset voltage using the following formula: 


Nes mVdc + 200a 
off Io 
where Vofg is the offset voltage in millivolts 


mVdc is the DVM reading in millivolts. 


a is 3.16 (step 7) and 0.316 (step 8). 
For example: 


mVdc = —687 in step 7 


_ —687 +200 (3.16) 


therefore Vott= (3.16) = +25.5 mVdc 


10. Find the value of Vo¢¢ for step 8. The difference between the two should be <4 mVdc. Use the aver- 
age value of Vor. 


Vort = mVdc 


11. Set the 10 dB step attenuator to 10 dB. 
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5-26. AMPLITUDE MODULATION INPUT CIRCUIT ADJUSTMENT (Cont'd) 


12. Set the system center frequency to 1000 MHz, the modulation mode to AM, the modulation source 
to external, and a modulation level of 50% (0.5 Vrms input to an Auxiliary Section) at a 1 kHz rate. 


13. Set the spectrum analyzer center frequency control to 1000 MHz, and set the reference level vernier 
for a digital voltmeter reading of —283 mVdc + Vogg. See Step 10. 


14. Set the DVM controls to measure the peak detector’s ac component. The modulation level (%) is 
1/2 (one-half) the DVM reading (Vrms). Adjust the AM CAL Control A10R5 for a reading of 
100 mVrms. 

15. Set the RF Section’s VERNIER control for a front panel meter reading of —6 dB. 

16. Set the DVM to monitor the dc vertical output. Reset the DVM reading of —283 mVdc + Vor. 


17. Set the DVM to monitor the ac vertical output. Adjust the AM Linearity control Al0R2 for a DVM 
reading of 100 mVrms. 


18. Repeat steps 13 through 17 until the DVM reading is 100 +2 mVrms at RF Section meter readings of 
+3 and —6 dB without further adjustment. 


5-27. DOUBLER POWER SUPPLY ADJUSTMENT 


REFERENCE: 
Service Sheet 12. 


DESCRIPTION: 


A digital voltmeter monitors the output while the DOUBLER VOLTAGE control is adjusted for the correct 
output voltage. 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


TO 
A20TP1 


DIGITAL VOLTMETER 


INPUT 
iG t 


| e@ ] 
Qo0000 D0000000);e 


Figure 5-4. Doubler Power Supply Adjustment Test Setup 
EQUIPMENT: 
AIRY OILINCLCl Ee ee eee. bs. otc ee He S406A 


PROCEDURE: 


1. Remove the RF Section from the mainframe. Remove the mainframe top cover and the RF Section 
covers. Insert the RF Section into the mainframe. 


2. Connect the digital Voltmeter probe to A20TP1. 
3. Set the system center frequency >1300 MHz. 


4. Adjust the DOUBLER VOLTAGE control (A20R7) for an indication of +22.0 +0.1 Vdc. 
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a 
5-28. FILTER DRIVER ASSEMBLY ADJUSTMENT 
REFERENCE: 

Service Sheet 10. 


DESCRIPTION: 


A Digital Voltmeter is used to monitor the Filter Driver Assembly output. Adjustable pretune controls are 
set for specified output voltages at specific center frequencies. 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


DIGITAL VOLTMETER 


INPUT 
ex 
Og0000 oo000000)®@ 


TO 
A21TP1 


Figure 5-5. Filter Driver Assembly Adjustment Test Setup 


EQUIPMENT: 
Digital’ Voltmeter”... a ee oon 
Extender Cables . . « . . 2 . . 2 2) ge 0) HP)11672-G000 letparecs 
11672A Service Kit) 
PROCEDURE: 


al Remove the RF Section from the mainframe. Remove the RF Section covers. 
2. Connect the equipment as shown in Figure 5-5. 


3. Set the mainframe center frequencies and adjust the pretune controls to the correct output voltage at 
A2I1TP1 as shown in Table 5-2. 
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5-28. FILTER DRIVER ASSEMBLY ADJUSTMENT (Cont'd) 


Table 5-2. Center Frequency versus Filter Driver Output 


A21TP1 
Center 
Frequency ean (Vdc) 
ge) Se 


A21R7 
A21R13 
A21R7 
A21R1 
A21R2 
A21R3 
A21R4 
A21R5 
A21R6 
A21R8 
A21R9 
A21R10 
A21R11 
A21R12 


5-29. PHASE MODULATOR DRIVER FREQUENCY RESPONSE ADJUSTMENTS 


REFERENCE: 
Service Sheet 5 


DESCRIPTION: 


The output of a sweep generator is connected to the A16 Phase Modulator Driver Assembly input while a 
spectrum analyzer monitors the system’s phase modulated RF output. The frequency response control is 
adjusted for maximum flatness to +40 MHz and for minimum peaking at 80 MHz. 


DIGITAL VOLTMETER 


INPUT 
G 


Qog000 ao0cd000 |e 


RF INPUT 


SWEEP GENERATO 


fogevevevec: 


RF OUTPUT OM INPUT 
iJ 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


Figure 5-6. Phase Modulator Driver Frequency Response Adjustment Test Setup 
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5-29. PHASE MODULATOR DRIVER FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 


EQUIPMENT: 
Sweep Generator. . ..... . . HP 8601A 
Spectrum Analyzer... . . . . . HP 8555A/8552B/140T 
Digital-V oltmeter:._..-+ == 4-4 HP 34664 
PROCEDURE: 


1. Remove the RF Section from the mainframe. Remove the mainframe top cover and the RF Section . 
covers and top guide rail. 


2. Remove cable W12 from the ¢M Input A16J1 and wrap the connector with insulating tape. Connect 


11672-60005 (from the Service Kit) to A16J1. Route the BNC end of cable into the cavity and out 
through the top of the mainframe. Carefully reinstall the RF Section so as not to damage the cables. 


3. Set the sweep generator controls as follows: sweep range to 110 MHz, frequency to 100 MHz, output 
level to —10 dBm, sweep the video, sweep mode to free-slow, and sweep vernier fully clockwise. 


4. Connect the equipment as shown in Figure 5-6. 


5. Set the synthesized signal generator controls for a center frequency of 1.05 GHz and an output level 
of 0 dBm. 


6. On the spectrum analyzer, set the controls for center frequency of 1.05 GHz, frequency span per 
division of 20 MHz, resolution bandwidth to 300 kHz, input attenuation of 30 dB, vertical sensitivity 
per division linear, and sweep time per division at 2 ms. 


7. On the RF section, center the Gain Tracking Adj control (A16R27). 
Set the Second Harmonic Adj control for +7.0 Vdc on A16TP2. 
Remove the DVM connection to A16TP2. 


10. Set the Third Harmonic control (A16R1) and the Gain Adj control (A16R2) to fully counterclock- 
wise positions. 


11. Adjust the sweep generator output level until the sidebands are approximately 34 dB below the carrier 
level. 


12. Adjust the Frequency Response Control (A16C7) for maximum flatness within 40 MHz of the carrier 
and for minimum peaking at frequencies from 60 to 80 MHz. 


13. Disconnect the sweep generator from the A16 Assembly. On the signal generator, set the LINE switch 
to STBY. 


14. Carefully remove the RF Section as damage to the cables could occur. Reconnect W12 to A16J1. 
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~5-30A. PHASE MODULATION LEVEL AND DISTORTION ADJUSTMENTS 


_ REFERENCE: 
Service Sheet 5. 


DESCRIPTION: 


The phase modulated signal from the synthesized signal generator is monitored by a spectrum analyzer and 
is adjusted to the modulation level indicated by the modulation level meter. The phase modulated signal is 
then demodulated by the modulation analyzer and the modulation output is connected to the spectrum 
analyzer. The adjustments are set to minimize harmonic distortion. The modulation level and distortion 
adjustments are repeated until both are within the required accuracy. 
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Figure 5-7A. Phase Modulation Level and Distortion Adjustment Test Setup 


EQUIPMENT: 
Spectrum Analyzer. ......... .. . HP 8553B/8552B/140T 
es eet UOC ee eo a HE bb1B 
Modulation Analyzer 2. 4 .... =... . HPS901A 
Low Pass Filters (100 kHz at 502 or 6002) . . Special (see Figure 1-2) 
PROCEDURE: 


1. Extract the RF Section from mainframe. Remove the mainframe top cover, the RF Section covers, 
and the top guide rail. Insert the RF Section back into the mainframe. 


2. Connect the equipment as shown in Figure 5-7A. Connect the output of the signal generator 
directly to the spectrum analyzer RF input. Be sure to use the correct impedance test oscillator 
output and the correct low pass filter. 


3. Set the test oscillator output to 100 kHz at 1.5 Vrms. 
4. Set the signal generator center frequency to 100 MHz with 0 dBm OUTPUT level. 
*In Figure 5-7A, the test oscillator output and low pass filter impedances are 50§2 when the modulation section being used is a Model 86634A 


and 600{2 when used with an 86635A. 
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5-30A. PHASE MODULATION LEVEL AND DISTORITON ADJUSTMENTS (Cont'd) 


5. Set the spectrum analyzer controls for a center frequency of 100 MHz, resolution bandwidth of 
10 kHz, frequency span per division of 0.5 MHz, sweep time per division of 10 ms, input attenuation 
of 30 dB, vertical scale per division to 2 dB and adjust the reference level to a readable level. 


6. Set the Modulation Section controls for 6M mode, external AC source, and a modulation level of 
exactly 82° as read on the front panel meter. 


7. Adjust A16R2 so the carrier and first sidebands are of equal amplitude. 


8. Step the System Under Test center frequency down 1 Hz to 99.999 999 MHz. Adjust A16R27 so the 
carrier and first sidebands are equal. 


9. Set the Modulation Analyzer to AUTOMATIC OPERATION and FM mode. Switch in the 300 Hz 
HP filter. 


10. Set the spectrum analyzer controls for a center frequency of 100 kHz, resolution bandwidth to 3 kHz, 
frequency span per division 100 kHz, input attenuation to 0 dB, log reference level to a convenient 
level, vertical sensitivity per division to 10 dB, and scan time per division to 20 ms. 


11. Set the signal generator center frequency to 100 MHz; set the modulation level to 100° as read on the 
front panel meter. 


12. Refer to Figure 5-7A and connect the signal generator output to the Modulation Analyzer input. Con- 
nect the Modulation Analyzer MODULATION OUTPUT to the spectrum analyzer RF input. 


13. Adjust the spectrum analyzer’s reference level control so the peak of the fundamental 100 kHz signal 
is viewed on the CRT dispaly at the log reference graticule line. 


14. Adjust A16R86 to null the second harmonic level; adjust A16R1 to null the third harmonic level. 
NOTE 
Observing harmonic distortion of a ®M signal after passing it through an 
FM discriminator results in an increase in level of 6 dB per octave. There- 


fore, the measured second harmonic level will be 6 dB higher and the third 
harmonic level 9.5 dB higher than with a phase demodulator. 


15. Step the signal generator center frequency down 1 Hz. Note the direction and amount of readjust- 
ment of A16R86 and R1 necessary to null the second and third harmonics. 


16. Set A16R36 and R1 for the best compromise (minimum second and third harmonic levels) at both 
center frequency settings of 99.999 999 and 100.000 000 MHz. 


17. Set the signal generator center frequency to 100 MHz; set the modulation level to 82 degrees as ind- 
cated on the Modulation Section meter. 


18. Reconnect the signal generator output directly to the spectrum analyzer input. 


19 Adjust A16R2 for equal carrier and first sideband levels. 


5-12 


Adjustments 


ADJUSTMENTS 


20. Step center frequency down 1 Hz to 99.999 999 MHz and adjust A16R27 for equal amplitude carrier 
and first sidebands. 


21. Repeat steps 4 through 20 until all the conditions below are met without further adjustment. 


a. _ Carrier and first sidebands are equal within 0.5 dB when changing Center Frequency of System 
Under Test between 100 and 99.999 999 MHz (Steps 7-8). 


b. Second harmonic levels are equal within 4 dB or >40 dB down from the fundamental as indicated 
by the spectrum analyzer at center frequencies of 100 and 99.999 999 MHz (Step 17). 


¢. Third harmonic levels are equal within 4 dB >35 dB down from the fundamental as indicated 
by the spectrum analyzer at center frequencies of 300 and 299.999 999 MHz (Step 17). 


22. Replace the RF Seciton top guide rail and covers, and the mainframe cover. 


9-30B. PHASE MODULATION LEVEL AND DISTORTION ADJUSTMENTS - ALTERNATE 
PROCEDURE 


REFERENCE: 
Service Sheet 5. 


DESCRIPTION: 


The phase modulated signal from the synthesized signal generator is monitored by a spectrum analyzer and 
is adjusted to the modulation level indicated by the modulation level meter. The phase modulated signal is 
then mixed down, the difference frequency is connected to a phase demodulator, and the detected output 
is connected to the spectrum analyzer. The adjustments are set to minimize harmonic distortion. The 
modulation level and distortion adjustments are repeated until both are within the required accuracy. 
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5-30B. PHASE MODULATION LEVEL AND DISTORTION ADJUSTMENTS - ALTERNATE 
PROCEDURE (Cont'd) 
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Figure 5-7B. Phase Modulation Level and Distortion Adjustment Test Setup 
(Alternate Procedure) 


EQUIPMENT: 
Spectrum Analyzer") > 20 eeee HP 8553B/8552B/140T 
Test Oscillator) 2° 2. 5 eee eee ee hy 
Low Pass Filters (1 MHz at 502 or 6002) . . . Special (See Figure 1-2) 
Phase Modulation Test Set . . ... . . . . HP 8660C-K10 
PROCEDURE: 


1. Extract the RF Section from mainframe. Remove the mainframe top cover, the RF Section covers, 
and the top guide rail. Insert the RF Section back into the mainframe. 


2. Connect the equipment as shown in Figure 5-7B. Connect the output of the System Under Test 
directly to the spectrum analyzer RF input. Be sure to use the correct impedance test oscillator 
output and the correct low pass filter*. 


3. Set the test oscillator output to 100 kHz at 1.5 Vrms. 
4. Set the System Under Test center frequency to 100 MHz with a 0 dBm OUTPUT level. 
5. Set the spectrum analyzer controls for a center frequency of 100 MHz, resolution bandwidth of 
10 kHz, frequency span per division of 0.5 MHz, sweep time per division of 10 ms, input attenuation 


of 30 dB, vertical scale per division of 2 dB, and adjust the reference level to a readable level. 


6. Set the Modulation Section controls for 6M mode, external AC source, and a modulation level of 
exactly 82 degrees as read on the front panel meter. 


7. Adjust A16R2 so the carrier and first sidebands are of equal amplitude. 


*In Figure 5-7B the test oscillator output and low pass filter impedances are 50 ohms when the modulation section being used is a Model 
86634A and 600 ohms when used with an 86635A. 
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5-30B. PHASE MODULATION LEVEL AND DISTORTION ADJUSTMENTS - ALTERNATE 
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PROCEDURE (Cont'd) 


On the System Under Test, step the center frequency down 1 Hz to 99.999999 MHz. Adjust A16R27 
until the carrier and first sidebands are equal. 


On the spectrum analyzer, set the controls for a center frequency of 2 MHz, a resolution bandwidth to 
30 kHz, frequency span per division to 0.5 MHz, input attenuation to 30 dB, log reference level to a 


convenient level, vertical sensitivity per division to 10 dB, and scan time per division to 10 ms. 


On the System Under Test, set the center frequency to 300 MHz with a modulation level of 100 degrees 
as read on the front panel meter. 


Connect the phase modulation test set between the signal generator output and the spectrum analyzer 
input as shown in Figure 5-7B. 


Adjust the reference level on the spectrum analyzer until the peak of the fundamental 1 MHz signal is 
viewed on the CRT display at the log reference graticule line. 


Adjust A16R36 to null the second harmonic level; adjust A16R1 to null the third harmonic level. 


On the System Under Test, step the center frequency down 1 Hz. Note the direction and amount of 
readjustment of A16R36 and R1 necessary to null the second and third harmonics. 


Set A16R36 and R1 for the best compromise (minimum second and third harmonic levels) at both 
center frequency settings of 299.999999 and 300 MHz. 


On the System Under Test, set the center frequency to 100 MHz; set the modulation level to 82 degrees 
as indicated on the Modulation Section meter. 


Reconnect the RF Section output directly to the spectrum analyzer input. 
Adjust A1R2 for equal carrier and first sideband levels. 


Step the center frequency down 1 Hz to 99.999999 MHz and adjust A16R27 for equal amplitude 
carrier and first sidebands. 


Repeat steps 4 through 20 until all the following conditions are met without further adjustment. 


a. When changing the center frequency of the System Under Test between 100 and 99.999999 MHz 
(steps 7 and 8), the carrier and first sideband should be equal within 0.5 dB. 


b. Second harmonic levels are equal within 4 dB or >46 dB down from the fundamental at center 
frequencies of 300 and 299.999999 MHz (step 15). 


ce. Third harmonic levels are equal within 4 dB or >46 dB down from the fundamental at center 
frequencies of 300 and 299.999999 MHz (step 15). 


Replace the RF section top guide rail and covers and the mainframe cover. 


5-15/5-16 


6-1. INTRODUCTION 


6-2. This section contains information for ordering 
parts. Table 6-1 is a list of exchange assemblies, 
and Table 6-2 lists abbreviations used in the parts 
list and throughout the manual. Table 6-3 lists all 
replaceable parts in reference designator order. 
Table 6-4 contains the names and addresses that 
correspond to the manufacturer’s code numbers. 


6-3. EXCHANGE ASSEMBLIES 


6-4. Table 6-1 lists assemblies within the instru- 
ment that may be replaced on an exchange basis, 
thus affording a considerable cost saving. Ex- 
change, factory-repaired and tested assemblies 
are available only on a trade-in basis; therefore, the 
defective assemblies must be returned for credit. 
For this reason, assemblies required for spare parts 
stock must be ordered by the new assembly part 
number. 


6-5. ABBREVIATONS 


6-6. Table 6-2 lists abbreviations used in the parts 
list, schematics and throughout the manual. In 
some cases, two forms of the abbreviation are used, 
one all in capital letters, and one partial or no 
capitals. This occurs because the abbreviations in 
the parts list are always all capitals. However, in 
the schematics and other parts of the manual, 
other abbreviation forms are used with both lower 
case and upper case letters. 


6-7. REPLACEABLE PARTS LIST 
6-8. Table 6-3 is the list of replaceable parts and is 
organized as follows: 


a. Electrical assemblies and their compo- 
nents in alpha-numerical order by _ reference 
designation. 


b. Chassis-mounted parts in alpha- 


numerical order by reference designation. 


c. Miscellaneous parts. 


The information given for each part consists of the 
following: 


a. The Hewlett-Packard part number. 


Replaceable Parts 
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b. Part number check digit (CD). 


c. The total quantity (Qty) found in the 
instrument. 


d. The description of the part. 


e. Typical manufacturer of the part in a five- 
digit code. 


f. Manufacturer’s code number for the part. 


The total quantity for each part is given only once at 
the first appearance of the part number in the list. 


6-9. ORDERING INFORMATION 


6-10. To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number, 
indicate the quantity required, and address the 
order to the nearest Hewlett-Packard office. The 
check digit will ensure accurate and timely proces- 
sing of your order. 


6-11. To order a part that is not listed in the 
replaceable parts table, include the instrument 
model number, instrument serial number, the 
description and function of the part, and the 
number of parts required. Address the order to the 
nearest Hewlett-Packard office. 


6-12. SPARE PARTS KIT 


6-13. Stocking spare parts for an instrument is 
often done to ensure quick return to service after a 
malfunction occurs. Hewlett-Packard has a “‘Spare 
Parts Kit’? available for this purpose. The kit 
consists of selected replaceable assemblies and 
components for this instrument. The contents of 
the kit and the ‘“‘Recommended Spares’”’ list are 
based on failure reports and repair data, and parts 
support for one year. A Recommended Spares list 
or the Spare Parts Kit (which contains the list) may 
be ordered through your nearest Hewlett-Packard 
office. 


6-14. DIRECT MAIL ORDER SYSTEM 


6-15. Within the USA, Hewlett-Packard can supply 
parts through a direct mail order system. Advant- 


ages of using the system are as follows: 


a. Direct ordering and shipment from the 
HP Parts Center in Mountain View, California. 
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b. No maximum or minimum on any mail 
order (there is a minimum order amount for parts 
ordered through a local HP office when the orders 
require billing and invoicing). 


c. Prepaid transportation (there is a small 
handling charge for each order). 


Model 86603A 


d. No invoices — to provide these advan- 
tages, a check or money order must accompany 
each order. 


6-16. Mail order forms and specific ordering infor- 
mation is available through your local HP office. 
Addresses and phone numbers are located at the 
back of this manual. 


Table 6-1. Part Numbers for Exchange Assemblies 


Reference 


Designation Description 


Attenuator Assembly 


Frequency Doubler Assembly 


Exchange Assembly New Assembly 
86601-60109 86603-60043 


86603-60054 86603-60053 


*When ordering extra assemblies for spare parts stock, use new assembly part number only. Exchange assemblies require trade-ins. 
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Table 6-2. Reference Designations and Abbreviations 


REFERENCE DESIGNATIONS 


Metersi«sieua.-,. assembly | ARPA ata PP miscellaneous P ... electrical connector Uist: 25 e5 integrated circuit; 
.; AT .. attenuator; isolator; electrical part (movable portion); microcircuit 

termination eas. ee ee rielege « 4LUSE plug We a re electron tube 
aa fan; motor Le ete cia Scene eres filter Qe nes is transistor: SCR; VR .... voltage regulator; 
EMSS << 2. 61s ... battery iigssaytetek. ac fe ceo hard ware triode thyristor breakdown diode 
Metete)s .-. <,.» «. Capacitor HYennee. clic. circulator See as sme aanwiie us b0u8 resistor W.... cable; transmission 
Peete «+. + is coupler J... electrical connector RLM. ee averyreeats thermistor path; wire 
CR ....... diode; diode (stationary portion); Sorarateetest aise CONE switch >, on 5 1. 5 socket 

thyristor; varactor jack apexes Siesta transformer Yo...) crystal unit (piezo- 
DC ... directional coupler JMS Prcratiae cis, 4 terminal board electric or quartz) 
1330) Ne eer delay line Kota sities. Musee Tio Wes « relay LOS iinet thermocouple Z.... tuned cavity; tuned 
DS ....... annunciator; 1 Oe nee ee coil; inductor TP Rat Sig test point circuit 

signaling device Lo on oy ee meter 

(audible or visual); MPL stsieheis aks miscellaneous 

lamp; LED mechanical part 


ABBREVIATIONS 


Meeps sheet? s. oe ampere COEF... ..... coefficient EDP ..... electronic data INT ac wae es internal 


ac.... alternating current COM@ Rea Pees common processing ta a kilogram 
ACCESS ..... accessory COMPS 27285 composition ELECTHa.ct. electrolytic BH Zieh. eee kilohertz 
ORC 5 ae ee adjustment COMPLE Ty oa vets ane complete ENCAP .... encapsulated ee es kilohm 
A/D .... analog-to-digital CONN ccc: ue+s connector EXT cs he eee external EV ERER et ete. he Boos kilovolt 
PR Beet es audio frequency CPi a Ns. cadmium plate Me A ee farad Neha Sai es a pound 
PAR Carty 3,3 Geet automatic CRT ... cathode-ray tube RET pte field-effect [Lf C, a ee inductance- 
frequency control CTL .... complementary transistor capacitance 
A GCP Met. automatic gain transistor logic hae eee flip-flop LED .. light-emitting diode 
control CWee 38.7 continuous wave FH ee. 2. Oe flat head HAT Ries ous low frequency 
Pb) 3 aluminum CW cts ecycBarewokene clockwise RIL fillister head LLC) Re re long 
‘NOOR nn automatic level CIT FRO Ra centimeter FM. . frequency modulation he ba eee eee left hand 
control D/A .... digital-to-analog EPS Gee = -. front panel ESD Mie oo. 8.9.82 eee limit 
AM... amplitude modula- GB's. meteor ht decibel FREQ Gey aoe es frequency LIN... _ linear taper (used 
tion dBm .... decibel referred FX Dieter ae oo: fixed in parts list) 
PE NEI Cons, 2 telat glk fe amplifier to 1 mW WIRE era iett sn vats tare gram Lin Piha he teraeres ci sore linear 
APC .... automatic phase CCT a et. ss direct current GES a. see germanium LK WASH ... lock washer 
control deg .. degree (temperature GHz ree as i.e gigahertz LO ... low; local oscillator 
OSE G 3 See eee assembly interval or differ- (69 OSs i 4, ay Ce glass LOG ... . logarithmic taper 
TNR, 3 alee auxiliary 4 ence) GRD ee ground(ed) (used in parts list) 
BU ences. cis 5 tens! 0 average “6h, aes a ee degree (plane Fee ee ie. te henry lOLMa toni & logrithm(ic) 
AWG .... American wire 6 angle) 1s Woke Rae de ee ea hour LPEe ee low pass filter 
gauge Ga wise tk degree Celsius SADR oe ees heterodyne LV. ai eee low voltage 
SAL Leberg sites d 68% balance eB (centigrade) HE Xa esac as hexagonal Meee meter (distance) 
BOM 50a ts binary coded oF .... degree Fahrenheit EAL eae hede s castc aus head MARE ook rs milliampere 
decimal ayo eee degree Kelvin HDW2* metiei eter: hard ware MA Sat Sete sy. maximum 
ES RSMO eiee edie ca. board DEPC .. deposited carbon BLE. high frequency MST ee. ae megohm 
(Clee eee beryllium DET). 2A ere detector HG 2 eee mercury MEG .... meg (106) (used 
copper idm. ce ee ee diameter RID Bese eee ee eee high in parts list) 
iVKe) ss Ae beat frequency DIA ... diameter (used in EP ere Hewlett-Packard MET FLM .... metal film 
Oscillator parts list) HPE Sa or high pass filter MET OX .. metallic oxide 
50 ae binder head DIFF AMPL.. differential HR eee hour (used in MF ... medium frequency; 
BIGDIN rosy ca. breakdown amplifier Parts list) microfarad (used in 
1D ee eee bandPass CVSS teats cache division FIVE Sree high voltage parts list) 
DAD seers bandpass filter DPDig ae double-pole, FiZBev et ete. tease os Hertz MER oe manufacturer 
BSR Sate ec ie eal eee brass double-throw IC .... integrated circuit MG Bont oe Loe es milligram 
SW Che ogee backward-wave DR css ee ee drive IDA wsende inside diameter ME ZERe sos hus megahertz 
Oscillator DSB .... double sideband 1H Sosenace Beis intermediate SE Me es millihenry 
(ON Oe uae ee A calibrate DTL .... diode transistor frequency MIN O Pee ket ss ees mho 
ccew .. counter-clockwise logic IMP Gitar i: impregnated NEL Ste erence ats ou cs minimum 
(OL Pee Coenen ieee ceramic DVM ... digital voltmeter ATV cet he ken es cee RIE esi inch nin: 52 Ses minute (time) 
ASEAN Gere re eee nea channel ECL .... emitter coupled ING Daa incandescent HAGE = Shear minute (plane 
CIB a) bre sle teks centimeter logic ING Eee ee eee include(s) angle) 
CMO .. cabinet mount only EMF .. electromotive force LN Pam arerieeaedes.c input MUNA Te ees sie miniature 
kvm wate TCOAXIQI, 9 Fe ) oNy usp Gey ee FE PP PING Oo ewes insulation Pavan @ Milimeter 


NOTE 


All abbreviations in the parts list will be in upper-case. 
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Table 6-2. Reference Designations and Abbreviations (cont’d) 


MOD 7...... modulator OD ..... outside diameter PWV ...... peak working TD wees oe oo IMG elIag 
MOM ...... momentary ORY een Oval head voltage TERM........ terminal 
MOS ie nee metal-oxide OP AMPL ... operational RGus. oe .... resistance- TFT .. thin-film transistor 
semiconductor amplifier capacitance TGA ec Bans toggle 
Ms ssc eee millisecond OPT AHS eo option RECT wae rectifier THDiss. Stee ea eenoe 
MT Greet ct mounting OSG! oo cree eee oscillator REF... 0... ... reference THRU eee eee through 
MTR... meter (indicating OXGAF RPI cheat oxide REG@.~perckewene . . regulated TT OS SORES sods on te iene GE 
device) OZ Harel cta Sorte ounce REPS .1.5.9-5- replaceable TOL ......... tolerance 
M Voie Ca millivolt Clute oh sc ee ohm RES. radio frequency TRIM a iu-*.eseceees trimmer 
mVac’ =. 2ieee millivolt, ac P .... peak (used in parts RFI .... radio frequency TSTR? Sone transistor 
MmVdC° Bkaens millivolt, dc list) interference TTL .. transistor-transistor 
mVpk .... millivolt, peak PAM .... pulse-amplitude RH .... round head; right logic 
mVp-p ... millivolt, peak- modulation hand TV Sr Saar television 
to-peak PCM aoe printed circuit RLC ixcece hence 8 resistance- TVI television interference 
mVrms .... millivolt, rms PCM .. pulse-code modula- inductance- TWT... traveling wave tube 
MmWieeseieee sisae == milliwatt tion; pulse-count capacitance Ue rene micro ad) (used 
MUX Se weyers multiplex modulation RMO ... rack mount only in parts list) 
MY bo occas eee ieee mylar PDM =. .¢. 292 pulse-duration rms .... root-mean-square UF ... microfarad (used in 
MLAS eroletanne ns microampere modulation RN Dee cy eteqe meen round Parts list) 
jay Ag key Bree tor microfarad DE i i..4 Forni stews Picofarad ROM.. read-only memory UHF .. ultrahigh frequency 
pots es SS rae microhenry PH BRZ phosphor bronze R&P Ao are rack and panel UNREG .... unregulated 
imho We a ereneee micromho PHLGs eves. ek-pencem Phillips RWV ..._ reverse working Viste 5 ee eee volt 
peer ad id Bacio & microsecond PIN ...  positive-intrinsic- voltage VA... .aeeeeee voltampere 
[PMB Oe aoe es microvolt negative S ... scattering parameter WE = Gigli ob & 6 . volts, ac 
Vac ee microvolt, ac Ld Oh! fears Ss: Sucre peak inverse go aa 6S 4 second (time) VAR .2. chic, emeuene variable 
UVdes ees... microvolt, de voltage ...’? . second (plane angle) VCO ... voltage-controlled 
UVpk ... microvolt, peak DE® 2 eet Pa ee peak 'S-Bile Berens slow-blow (fuse) oscillator 
UVp-p ... microvolt, peak- of ES ae es a phase lock (used in parts list) Vde_. eee volts, de 
to-peak PLO Daa Ac phase lock SCR ...._ silicon controlled VDCW. . volts, dc, working 
UMVrms.... microvolt, rms oscillator rectifier; screw (used in parts list) 
LEW <2, stksineaye micro watt PM .... phase modulation SEcpaieeae Sagens selenium Vib) Fees volts, filtered 
NAWEME ios eee nanoampere PNP ... _ positive-negative- SEC Dage..-s-csesioe sections VFO... variable-frequency 
NC aeee tor no connection positive SEMICON ..... semicon- oscillator 
N/C .... normally closed BOR occ bere uo tiles part of ductor Vile. er. Gene very-high fre- 
NE@eiiet 2, fee ee neon POL Nira. cae polystyrene SHFP eaecehere: superhigh fre- quency 
NEG? 5. 432a4o5es negative PORG. 2. Seetieueee porcelain quency Voke: . eae volts, peak 
REDE Ses eae eye nanofarad POS .. positive; position(s) SI. .2ehaP See silicon Vp-p .. volts, peak-to-peak 
N:P Lies: aiees nickel plate (used in parts list) SUbp 240s es ce silver VIMs 535. volts, rms 
IN Ot ee normally open POS Nese. fee position S Tur pete oe bee; vets Seca ce slide VSWR... voltage standing 
INO Mees 2325 ts ene nominal POD ee. potentiometer SNR .. signal-to-noise ratio wave ratio 
NOR Mies es wae normal Dp es. Ses... peak-to-peak SPDT 4.7 single-pole, VEO} eae voltage-tuned 
NPN ...  negative-positive- PP ... peak-to-peak (used double-throw Oscillator 
negative in parts list) SPG US ihe. arcs. spring VTVM .... vacuum-tube 
NPO .... negative-positive PPM ee pulse-position SR 2.7. split ring voltmeter 
zero (zero tempera- modulation SPS Te Fae. single-pole, ViCX) Riker volts, switched 
ture coefficient) PREAMPL ... preamplifier single-throw W .22s ss See watt 
NRFR.. not recommended PRF ....  pulse-repetition SSBaaa single sideband Wiereee. ude. ke ee with 
for field replace- frequency SS Ty eee cae stainless steel WIV .... working inverse 
ment PRR .... _ pulse repetition ST ES See hotter teus steel voltage 
NSR kes not separately rate La ir orene Ny fe square WW ee Ries: wirewound 
replaceable DS Ase Sas picosecond SWR .. standing-wave ratio W/Ow. Ae. eee without 
NSE Gee eee nanosecond Pier Geis et reuskeks es point SYNC, Sane synchronize YIG .. yttrium-iron-garnet 
n Wikre ee nano watt BBM vecct<tesans Fee pulse-time T .. timed (slow-blow fuse) Zo e ae. characteristic 
OBD ... _ order by descrip- modulation Aa 2 ee ci as ne tantalum impedance 
tion PW Migren. tte pulse-width TC>.2: ieee temperature 


modulation compensating 


NOTE 


All abbreviations in the parts list will be in upper-case. 


MULTIPLIERS 


Abbreviation Prefix Multiple 


gh tera 1012 
G giga 109 

M mega 106 

k kilo 103 

da deka 10 

d deci 10-1 
c centi 10—2 
m milli 10—3 
U micro 10-6 
n nano 10-9 
p pico 1012 
f femto 10—15 
a atto 10-18 
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Table 6-3. Replaceable Parts 


F Reference 


at. Beslohetion Mfr Part Number 


Description 


8e603=60004 MODULATOR FILTER ASSY 86603=260004 


O3e0e1514 
O3e0"1514 


TERMINAL®STUD SGL=PIN PRESS=MTG 
TERMINAL®STUD SGL=PIN PRESS=MTG 


036091514 
O3e0%1514 


914000158 
914000158 


COIL*MLD 1UH 10% G832 ,095DK,25LGeNOM 
COTL=MLD 1UM 10% Q332 ,0950x,25LGeNOM 


914020158 
914020158 


125103172 CONNECTOR@SGL CONT SKT ,03eINeBSCHSZ RND 125193172 
125103172 CONNECTOR®SGL CONT SKT ,03eINeBSCeSZ RND 1251°3172 
125123172 CONNECTOR®@SGL CONT SKT ,03*I]NeBSCesz RND 1251°3172 
1251983172 CONNECTOR®SGL CONT SKT ,03"INeBSCeSZ RNO 125193172 


86603260001 ALC MOTHER BOARD ASSY 86603860001 


0160"2204 
016023457 


CAPACITOR@FXD {00PF #e5% 300V0C MICA 
CAPACITOR@FXD 2000PF +°10x% 250V0C CER 


01602204 
016003457 


1250212558 CONNECTOReRF SMB M PC SQ e0KM 1250*1255 


0490e0F%16 RELAYeREED 14 S0OMA SOVDC SVDCeCOIL j0VA 


04900916 


036220063 
036220063 


CONNECTOR@SGL CONT GOISCeFEM 
CONNECTOR@SGL CONT GDISCeFEM 


OSe2"0063 
0362=0063 


18SueQd4ou TRANSISTOR NPN SI TO={8 PD=360MW 1854e04u04 


069800084 RESISTOR 


2,15K 1% ,125W F TCEO+e100 CUn{/BueT0r2{SieoF 


0757=1060 RESISTOR 196 1% ,5W F TC304=100 0757=1060 
075720444 RESISTOR 8,25K 1% ,125W F TCEO+e100 Cus} /BeT0eS251 oF 
06983405 RESISTOR 422 1% ,SW F TCZ04¢"100 069883405 
075700438 RESISTOR S,11K 1% ,125W F TCEO¢"100 C4al/BoT0eSi{jieF 


075720438 RESISTOR S,11K 1% ,125W F TCEO+e100 Chel /BuT0eSilieoF 


0757e0401 RESISTOR 100 1% ,12@5W F TC#04"100 Coal /BeTOelOler 
0698-3403 RESISTOR 348 1% ,5W F TCE0+#100 0698a3403 
6764-6613 RESISTOR 56 5% 2W MO TC=+-200 0764-0013 


190263139 DIODEeZNR 8,25v SX DOe7 PDE,4w TCE+, 053% 190203139 


1251"1626 
1251°1626 
125191626 


CONNECTORePC EDGE 12eCONT/ROW 2eROWS 
CONNECTOR®PC EDGE 12°CONT/ROW 2eROWS 
CONNECTOR®PC EDGE 12eCONT/ROW 2eROWS 


12eSiejees 
1eSi=iee2ee 
1eSiei6eo 


A2 MISCELLANEOUS 


036001514 TERMINAL SSTUD SGLePIN PRESS@MTG 


036091516 


Boe03"60040 ALC AMPLIFIER ASSY 


86603"60040 


018020058 CAPACTTOR@FXD SOUF+7S5Se10% 2S5V0C AL 300S06G0esCCe2 


0160-0058 CAPACITOR@FXD SOUF*7S@#10% 25VDC AL 300506G0e5CCe 
014000193 CAPACITOR*FXD 82PF +©5% 300VDC MICA DMISEB20J0300WVICR 
016022199 CAPACITOR@FXD 3OPF #°5% 300V0C MICA 016092199 
016002199 CAPACITOR@FXD 30PF #e5% 300V0C MICA 0160"2199 


0160°0302 
016023468 
01602204 
01602238 


CAPACITOR@FXD ,O18UF #°10% 200V0C POLYE 
CAPACITOR@FXD ,12UF 210% 80VDC POLYE 
CAPACITOR|FXD {O0PF #eS5x% 300V0C MICA 
CAPACITOR*FXD 1,5PF ¢2,25PF SOOVOC CER 


0160"0302 
OL1ed0=3468 
01602204 
0l160#22358 


190100047 OIODEsSWITCHING 20V 75MA 10NS 190120047 


190120047 DIODE*SWITCHING 20V 75MA 10NS 1901200467 
190120047 DIODE*SWITCHING 20V 75MA 10NS 1901=*0047 
1901=0050 DIODESSWITCHING 80V 200MA 2NS DOe3S 1901"0050 


0490="0916 RELAYeREED 14 SQOOMA SOVDC SVOCeCOIL 10VA 049020916 


914020237 
914020237 
9140"0105 


COILeMLD 200UmM 5% Q865 ,1550xK,375LGeNOM 
COILSMLD 200UH SX Qe65 ,1550xX,37SLGeNOM 
COIL®MLD 8,2UH 10% Q850 ,1550xX,375SLGeNOM 


9140°0237 
9140"0237 
914020105 


1853-20020 TRANSISTOR PNP SI PO®300MW FTE1SOMHZ 1853e0020 
185409404 TRANSISTOR NPN SI TO#18 PDS360MW 1854080404 
1855-0020 TRANSISTOR JeFET NeCHAN DeMODE TO#ji8 SI 185S"°0020 
185320034 TRANSISTOR PNP SJ TO#18 PDS360MW 1853=0034 
185320020 TRANSISTOR PNP SI PDS300MW FT81SOMHZ 1853*0020 


185320034 TRANSISTOR PNP SI TO#i8 POB360MW 185320034 
18S5ue9d04U TRANSISTOR NPN SI TO#18 PDf360MW 185deQ40u 
18S5uUeQ404 TRANSISTOR NPN SI TO#i8 POS360MNW 185400404 
185320034 TRANSISTOR PNP SI TOei8 PDsS360MNW 185380034 
1865400221 TRANSISTOR*eDUAL NPN PDB750MW 1854e0221 


See introduction to this section for ordering information 
$f BACKDATING INFORMATION IN SECTION VII 
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Reference 
Designation 


ager 


AgRY 
ARQ 
A3RB 
ARU 
AZRS 


4tRe 
ARR7 
AZRA 
A3R9 
askin 


asRiy 
ARI12 
A3R13 
4gRiu 
asks 


43K 16 
AgR{7 
AZRIAB 
43R19 
ARR20 


43k} 
A3R22 
A3R23 
A3R2u 
A3KO5 


AIR26 
ASK27 
A3ROR 
b3R29 
43k30 


ABR3{ 


AtVRY 


ag 


auc 
Aula 
AUC3 
AuCu 
4uCs 


44uCe 
Auce 
hy] 


baly4 
4uce2 


4uQ{ 
442 
AQU3 
A4u4 
A44uS 


buky 
buko 
AUK 
Aayk4 
AurRS 


bukb 
4k? 
Agk® 
4ur9 
AurR10 


huky{ 
44R12 
A4ak13 
AURIAQ 
bukiS 


Replaceable Parts 


185400053 


009803154 
075700394 
069800083 
2100"2517 
075700438 


0757080482 
07570416 
075720438 
075720442 
075720438 


0757e0416 
0698 e440 
069803450 
075700399 
069880083 


069Be%1SU 
075720280 
075720346 
0757 eQ4u2 
075720280 


075720438 
069K e th4UO 
0757eQ4u2 
075720399 
069800083 


0757-0198 
0757209394 
0757090394 
0757*e0438 
075700280 


075700438 


190203036 


Os00"°1514 
146020073 
404060748 
40u0~e0749 


8e602"60003 


0180"e0116 
0180°e«0116 
01602207 
0160"2244 
018001743 


016002244 
19010050 
049020916 


9140=0237 
914090237 


1853-20034 
1853eN034 
18S94e0221 
1ASGeQ404 
1853"0020 


0698 suS3 
069893453 
075720465 
075740438 
069Re%US3 


06098-3155 
0757"e04348 
075720465 
0698eS8uu 
069Re3159 


0698e 3440 
069803453 
210002517 
0757420 
0698e90083 


uw 


Wwoo wv ay Onmw ww ON WoO omnonwnm WwW oOowWwnn Wwemono 


= ww 


Table 6-3. Replaceable Parts 


Description 


TRANSISTOR NPN 2QN2218 SI TOS PDSBOOMN 


RESISTOR 4,22K 1% ,125W F TC20¢"100 
RESISTOR 51,1 1% ,125W F TCH0+"100 
RESISTOR 1,96K 1% ,125W F TCED+"100 
RESISTOReTRMR SOK 10% C SIDESADJ 1eTRN 
RESISTOR S,11K 1% ,125W F TCEO+"100 


RESISTOR SiiK 1% ,125W F TC5040100 
RESISTOR Sit 1% ,125W F TC5040100 
RESISTOR S,11K 1% ,125W F TCE0+"100 
RESISTOR 10K 1% ,125W F TC#04+"100 
RESISTOR 5,11K 1% ,125W F TCB0+"100 


RESISTOR S11 1% ,125W F TCRO+*100 
RESISTOR 196 1% ,125W F TCS0+"100 
RESISTOR U2,2K 1% ,125W F TC040100 
RESISTOR 82,5 1% ,125W F TC0+*100 
RESISTOR 1,96K 1% ,125W F TCRO+*100 


RESISTOR 4,22Kk 1% ,125W F TCEO+e100 
RESISTOR 1K 1% ,125W F TC20+=100 
RESISTOR 10 1% ,125W F TC20+"100 
RESISTOR 10K 1% ,125W F TCE0+"100 
RESISTOR 1K 1% ,125W F TC 8040100 


RESISTOR S,11K 1% ,125W F TCEO +0100 
RESISTOR 196 1% ,125w F TC80+"100 
RESISTOR 10K 1% ,125W F TCE0+"100 
RESISTOR 82.5 1% ,125W F TCE0+"100 
RESISTOR 1,96K 4% ,125W F TC20¢e100 


RESISTOR 100 1% ,5W F TCe0+"100 
RESTSTOR Sie) 1% .125W F TCS0+"100 
RESISTOR Si,i 1% ,125W F TC804"100 
RESISTOR 5,11K 1% ,125W F TCB0+"100 
RESISTOR 1K 1% ,125W F TC804"100 


RESISTOR S,11K 1% ,125W F TCH0s~100 

DIODEeZNR 3,16V S¥ D007 PDE, UW TCBe, 064K 
A3 MISCELLANEOUS 

TERMINAL*®STUD SGL*PIN PRESS=MTG 

PIN®ROLL .062*IN@DIA ,25"IN@LG BEeCU 


ExTRACTORePC BOARD BLK POLYC 
EXTRACTOR#PC BOARD BRN POLYC 


DETECTOR AMPLIFIER ASSY 


CAPACITOR@FXD 6©,8UF 010% 35V0C TA 
CAPACITOReFXD 6,8UFee10x% 35VNC TA 
CAPACITOR@FXD 300PF ##SX% 300V0C MICA 
CAPACITOR@FXD 3PF #©,25PF SOOVDC CER 
CAPACITOReFXD ,1UF+910% 35V0C TA 


CAPACITOR@FXD 3PF #0e,25PF SOOVDC CER 
DIODE*SWITCHING 80V 200MA 2NS D0%35 
RELAYeREED 14 SQOMA SOVDC SVDCeCOIL 10VA 


COILeMLD 200UM Sx Ge6S ,1550X,375LGeNOM 
COITL=MLD 200UH 5¥ O365 ,1550x%,375LGeNOM 


TRANSISTOR PNP SI TO#18 PD2360MW 
TRANSISTOR PNP SI TOe18 PD=360MW 
TRANSISTOR*DUAL NPN PD3750MW 
TRANSISTOR NPN SI TO#18 PDS360MWN 
TRANSISTOR PNP SJ] PO=300MW FTZ1SOMHZ 


RESISTOR 196K 1% ,.125W F TCS0+=100 
RESISTOR 196k 4% ,125W F TC#0+"100 
RESISTOR 100K 1% ,125W F TC=0+=100 
RESISTOR S,11K 1% ,125W F TCBO+"100 
RESISTOR 196K 1% ,125W F TC204"100 


RESISTOR 4,64K 1% .125W F TCE0+"100 
RESISTOR S,11K 1% ,125W F TCE0+0100 
RESISTOR 100K 1% ,125W F TC#0+9100 
RESISTOR 4,3M S% ,25Ww FC TC2"900/41100 
RESISTOR 26,1K 1% ,125W F TC#0+e100 


RESISTOR 196 1% ,125W F TC=04+"100 
RESISTOR 196K 1% ,125w F TC504"100 
RESISTOReTRMR SOK 10% C SIDE*ADJ JeTRN 
RESISTOR 750 1% ,125W F TCE0+=100 
RESISTOR 1,96K 1% ,125W F TCE0+"100 


See introduction to this section for ordering information 


Mfr Part Number 


2N2218 


C4al /BeT 00h 22) oF 
Cust /BeT0eSiIRI oF 
C4el/BeT0e] 961 oF 
ETSOxS03 

Chol /BuT0eSiIL19F 


075720482 

CU /BoT 0051 1 Ro 
CUel/BeT0eS511LIOF 
C4al/8aT0H1 0020 
CUml/BeT OSI OF 


CUwl/BeT0eS11ROF 
C4el/BeT0°lIOROF 
CUwl/Bal0eb22eeF 
CU /Bol0eB2R5eF 
CUwi /BoT001 961 0F 


Cue /BueTOel221 oF 
Cuel/BaT0el001eF 
Cue /BelT 0elOROF 
Cuel/BeT 001 0020F 
Cuel/BuT0Hl0019F 


CUel /BelT0eSi Lior 
Cuel /8aeT 00) F6RoF 
CUel/BeT 01 002=F 
C4=1/BeT0SB2RSer 
C4al /BeT00{ 961 oF 


075720198 

Cunt s/BeTOeS{Riek 
C4el/BeT0HSIRI OF 
C4el/BeT0eSIL19F 
C4ml/BeT0H1L001L9F 


CUet/BeT0eSili9F 


190223036 


036091514 
148020073 
404020748 
4040e0749 


86602260003 


1500685x903S62 
150D685xX9035Be 
0160°2207 
016022244 
1500104x903SA2 


0160°e2244 
1901"0050 
049020916 


9140"0237 
914020237 


1853"0034 
185320034 
18540221 
1854*0404 
18530020 


C4~1/8eT0919635eF 
Cum /BeT0H1963eF 
Cue /BueT001003eF 
CUel/Bel0eSilioF 
Chel /BuT00l 963eF 


Chel /Bul0ebbul oF 
C4el/BuTOeSi LL 9 
C4ml/BeT0H1L00S0F 
CB4a3ss 

C4el/BeT0meoleer 


Cul /BaT 01 IOReF 
CUwl /BuT0elI65eh 
ETSOXSO3 
C4el/BeT0e751 9F 
C4ml/BuT0wl 961 9F 


Model 86603. 


AG 


HP Part 
Number 


Reference 
| Designation 


06098-0083 
Oe9besuue 


0757-0280 
06986 tuu7 


0698-0082 
0698eUU7 
069803157 
069803455 
075720439 


069880082 
210082489 


3101°0973 


O300e1514 
O3e0"1514 


182620013 


404000748 
148020073 
404020751 


5086-7049 


5086"7119 


Bood2~60044 


86602"20022 
BoO02920022 
86602820022 


0360"0124 
5001#0002 
86602"00003 
Boo02=20026 
86602220029 


Beo03"00005 
8eb603-20024 


ATA\ 86602420009 


ATA2 86602060008 


A742CR4 $080*0271 


ATA S08b6"e7066 


A74u 


86603-20023 


ATAS 86602820044 


Qty Description 


Table 6-3. Replaceable Parts 


RESISTOR 1,96K 1% ,125W F TCe0+"100 
RESISTOR 237 1% .125W F TCE0+"100 
wFACTORY SELECTED PART 

RESISTOR 1K 1% ,125W F TCB0+"100 
RESISTOR 422 1% ,125w F TCE0+"100 
RESISTOR Uou 1% ,125W F TCEO+e100 
RESISTOR U22 1% ,125W F TCE0+"100 
RESISTOR 19,6K 1X ,125W F TC #040100 
RESISTOR 261K 1% ,125W F TC20+"100 
RESISTOR 6,81K 1% ,125W F TCB0+0e100 


RESISTOR Wod 1X ,125W F TCB0+e100 
RESISTOReTRMR SK 10% C SIDEeADJ 1eTRN 


SWITCH*SL DPOTeNS MINTR ,54 125VAC/0C PC 


TERMINAL *STUD SGLePIN PRESS=MTG 
TERMINAL®STUD SGLePIN PRESS@MTG 


IC 741 OP AMP T0099 
AW MISCELLANEOUS 
EXTRACTORePC BOARD BLK POLYC 


PINeROLL ,062eINeDIA ,25eINeLG BEeCU 
EXTRACTOR*PC BOARD ORN POLYC 


MODULATOR ASSY 
121300 MHZ AMPLIFIER ASSEMBLY 


MIXER ASSY (EXCEPT OPTION 002) 
CONNECTOR BULKHEAD 
CONNECTOR BULKHEAD 
CONNECTOR BULKHEAD 
A7 MISCELLANEOUS 
CONNECTOR®SGL CONT PIN ,0UeINeBSCeSZ RND 
COVER, FILTER 
COVER, MIXER, SMALL 
BUSHING 
SUPPRESSOR 
COVER, MIXER, LARGE 
HOUSING, MIXER 
BALUN MIXER ASSEMBLY 
BALANCE MIXER ASSY 
OIODE QUAD 
LOW PASS FILTER ASSY, 1,45 GH2 
TRANSITION ASSEMBLY 


TRANSITION ASSEMBLY 


See introduction to this section for ordering information 


Replaceable Parts 


Mfr Part Number 


C4el/Be T0091 961 =F 
Chol /BeT0S237TROF 


Cui /BwT0elLO0L oF 
Cui /BeT0ebeekeul 


CUel /BuT0edou0er 
CUe{/BaT0el22heoF 
C4ol/Bue T0091 962eF 
Chol /BaT0eeo1 sur 
CUel/BaT0e081 1 oF 


Cel /BeT0elbeu0aFk 
ETSOxXS02 


3101°0973 


036001514 
036001514 


SSS741CJ 


604080748 
148020073 
4040°0751 


S$086"7049 


$086"7119 


Bo60eeo0044 
Beo02e20022 


Bee02"20022 
Bb602"20022 


O3s60"0124 
50010002 
8660200003 
Boe02"20026 
Bo602"20029 
8660300005 
86603920024 
86602220009 
8660260008 
$080"0271 
50867066 
Boe03"20023 


Bob02"20044 


Replaceable Parts 


ATA, 


A742 


A7Ay 


A7AU 


A7bS 


ATASCy 
A7ASC2 
ATASC3 
47ASC4 
ATASCS 


A745(6 


ATOSL 4 
A7LSLa 


A745°4 
ATASPO 
A745R3 


Agu{4 
ACGIS 


6-8 


Reference 
Designation 


A7ADCRy 


A74SCR4 
A7ASCRD 


HP Part 
Number 


0160=4082 


8oo02—020022 
86602220022 
Beov2=20022 


9100"1666 


034000044 
030060124 
5001-0002 
86602=00003 
86602"20026 


86602820029 
8603-00005 
8600320024 


8o6 0220009 


86602860008 


S080"0271 
S086"7066 


8e603=20023 


86603-60010 


016084303 
016004305 
016024308 
016004247 
916e0"4303 


016020575 


19010639 
19010639 


86603=80001 
BoovseB0001 


069807222 
069887222 
069807229 


Bee03"6o7003 
86603267001 


8o601"60129 


01600127 
016020127 
01600127 
0160000127 


148060073 
14800e0073 
404060752 
4040"0752 


185300213 
185400361 
1853-00213 
1654-0361 
185400071 


1853-0020 
1854e0071 
185320020 
185300213 
18540036) 


145300213 
1A5SUe0 36) 
18S4e(0071 
185320020 
1854"0071 


00 
O 
+ 

< 


8o6003"60023 


ooco 


“ON ON 


@mnwene 


NM oco™ D™ 


CONNECTOR, 


CONNECTOR, BULKHEAD 


Table 6-3. Replaceable Parts 


MIXER ASSY COPTION 002 ONLY) 
CAPACITOR@FDTHRU 1000PF 20% 200V CER 


CONNECTOR, BULKHEAD 


BUL 


COTL=MLD 3,6MH 5X Q870 ,2150X,S6LGeNOM 
A7 MISCELLANEOUS 


TERMINAL®STUD OBLeTUR PRESS=MTG 
CONNECTOR@SGL CONT PIN ,04eINeBSCeSZ RND 


COVER, FILTER 
COVER, MIXER, 


BUSHING 


SUPPRESSOR 


COVER, MIXER, 
HOUSING, MIXER 


DIODE QUAD 


BALUN MIXER ASSy 


BALANCE MIXER ASSY 


LOW PASS FILTER ASSY, 
TRANSITION ASSEMBLY 


LOW PASS FILTER ASSY, SO MHZ 


CAPACITOR@FXD 
CAPACITOR@FXD 
CAPACITOR@FXD 
CAPACITOR®FXD 
CAPACITOR®FXD 


DIODEePIN 
DIODE @PIN 


INDUCTOR, 
INDUCTOR, 


CAPACTTOR®FXD 


110V 
110V 


TORO 
TORO 


RESISTOR 263 1 


RESISTOR 261 1 
RESISTOR Si1 1 


4 GHZ AMPLIFIER 
4 GHZ AMPLIFIER ASSY(OPTION 002 ONLY) 


ATTENUATOR DRIVER ASSEMBLY 

CEXCEPT OPTION 001) 
CAPACITOReFxD {UF 020% 25V0C CER 
CAPACITOR#FXD {UF #820% 25V0C CER 
CAPACITOR@FXD 1UF #2©20% 25V0C CER 


CAPACITOR#FxD 


PINeROLL 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


062eTNeDIA 
PINSROLL ,062"INeDIA ,25eINelLG BEeCU 
EXTRACTORePC BOARD YEL POLYC 
EXTRACTOR»PC BOARD YEL POLYC 


PNP 
NPN 
PNP 


TRANSISTOR NPN 


TRANSISTOR 


TRANSISTOR 


NPN 


PNP 


TRANSISTOR NPN 
TRANSISTOR PNP 
TRANSISTOR PNP 
TRANSISTOR NPN 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


PNP 
NPN 
NPN 
PNP 
NPN 


Description 


KHEAD 


SMALL 


LARGE 


1,45 GHZ 


.027UF 10% SOVOC CER 
G7PF #010% 100V0C CER 
33PF #e10% 100VDC CER 
eO47UF #©20% 100V0C CER 
2O27UF #*°10% SOVOC CER 


.OU7UF #=20% SOVDC CER 


1d 
ID 


% ,05W F TCEO+e100 
% ,05W F TC20+=100 
% ,OSW F TCE0+¢=100 


ASSY(EXCEPT OPT 002) 


{UF #©20% 25V0C CER 


e2SeINelLG BEeCU 


2Nu2s6 SI T0985 PDsin 
2NG239 SI TOeS PDS800MW 
2Nd236 SI TOS PDsiw 
2N4G239 SI TO#S PDE800MW 
SI PDS300MW FTE200MHZ 


SI PO®300MW FT21SOMHZ 
SI PODS300MW FTS200MHZ 
SI PDS300MW FTS1SOMHZ 
2N4236 SI TO#5 POSiNW 
2NG239 SI TO#S PDSB00MW 


2N4236 SI TOeS PDFIW 
2N4239 SI TO#S POZB0OMW 
SI PDs300MW FT£200MHZ 
SI PD=S300MW FTZ1SOMHZ 
SI PDS300MW FTs200MHZ 


See introduction to this section for ordering information 


7 BACKDATING INFORMATION IN SECTION VII 


86603="60023 
01604082 
86602=20022 
86602=2002e 
86602820022 


9100"1666 


0340"0044 
0360"0124 
5001"°0002 
86602200003 
86602"20026 
86602"20029 
86603200005 
86605"20024 
86602220009 
86602"60008 
$080*0271 
$066°7066 
86603220023 


86603260010 


3BxXS0S273K 
0160"4305 


N100BC330K (PD/AG) 


0160"4247 
38xS0S273K 


0160°0575 


508223080 
$082=3080 


86603=80001 
86603-80001 


86603"67003 
86603967003 


86601"60129 


0160°01e7 
0160"0127 
0160°0127 
0160"01e7 


146020073 
14800073 
4040"07S2 
4040°075e2 


2Nu2te 
2N4e39 
2Nd2s6 
2N4239 
18540071 


1853-0020 
165400071 
1853"0020 
2N4236 
2N4239 


2N4eseo 
eNn4uess 
18540071 
1653"002¢0 
18540071 


C3a1/6eT0e261ReG 
C3ei/BeT0e26iReG 
C3el/8eT09S11RG 


| Reference 
| Designation 


eS 


185320020 


078720280 3 
075720280 3 
07570280 3 
075720280 3 
075700159 5 


06983440 7 
075760159 5 
075720159 5 
069K e uu 7 
0757"0189 5 


075700159 5 
0698e34u0 7 
075720159 5 
075720189 5 
0757#0401 0 


075720159 
0696-0082 
06980082 
069880082 
06098-0082 


MNNNU 


069800082 
069800082 
060980082 
06980082 
066320335 


Munn Nw™N 


1902-3002 
190203002 
190263002 
190223002 


At et tt Ut 


Table 6-3. Replaceable Parts 


Description 


TRANSISTOR PNP SI PD®300MW FTS150MHZ 


RESISTOR 1K 1% ,125W F TCE0+-100 
RESISTOR 1K 1% ,125W TCE0+"100 
RESISTOR 1K 1% ,125W F TC8040100 
RESISTOR 1K 1% ,125W F TCE0+e100 
RESISTOR 1K 1% ,S5W F TC20¢"100 


RESISTOR 196 1% ,125W F TC20+e100 
RESISTOR 1K 1% SW F TCE0¢"100 
RESISTOR 1K 1% ,SW F TCB0¢e100 
RESISTOR 196 1% ,125W F TCF0+"100 
RESISTOR 1K 1% ,Sw F TC80¢=100 


RESISTOR 1K 1% ,5W F TCEO+e100 
RESISTOR 196 1% ,125W F TC20+0100 
RESISTOR 1K 1% ,Sw F 108040100 
RESISTOR 1K 1X ,Sw F TC304"100 
RESISTOR 100 1% ,125W F TC#0+¢*100 


RESISTOR 1K 1% ,SW F TCB0+0100 

RESISTOR Uou 2125W F TC304"100 
RESISTOR 46u 2125w F TC=0¢e100 
RESISTOR Uou 2125W F TCE04"100 
RESISTOR 464 ~12S5W F TC=04"100 


RESISTOR 464 2125w F 1C204e100 
RESISTOR 464 o12Sw F TCB04+"100 
RESISTOR U6d ~125W F TCe04"100 
RESISTOR 464 ~125w F TCs04"100 
RESISTOR 3,3 225W FC TCH=400/4500 


DIODE*ZNR 2,37V SX DO|7 PDE,4W TCE, 074% 
DIODE=ZNR 2,37V SX D087 PDE,4W TC", 074% 


DIODE*ZNR 2,37V 5X DO"? PDs, 4n TCs", 074% 
DIODE=ZNR 2,37V 5% DO#7 PD=,4W Tle, 074% 


See introduction to this section for ordering information 


7 BACKDATING INFORMATION IN SECTION VII 


Replaceable Parts 


Mfr Part Number 


185320020 


Cuw{ /BuTOPlLOOL oF 
C4wl/BeT0el001 =F 
Cuel/BeT0el001eF 
Cunl{/BuT0HlL 001 oF 
07S7#01S9 


Cel /BaT0e1 FOR er 
075720159 
0757280159 
CUel /BuT0alIbRoF 
0757*01589 


0757*0159 
CuUel/BeT Vol IOReF 
075720189 
0757"0159 

Cuel /BoTOelOlaoF 


0757*01589 

Chel /BeT0ebOU0uFr 
CUwl/BaelQedOuler 
CUwl{/BeT0eUeUOwF 
Cool /BoeT0eUGU0oF 


CUel/BeT0edOuler 
CHa /BwTOeUOU0wF 
CYel/BueT0eUOuQor 
Chal /Bue TI e4OU0 oF 
C833G5 


1902"3002 
1902563002 
190283002 
1902"300e2 


6-9 


Replaceable Parts 


Reference 
Designation 


410 


410C1 
410C2 


QyOK4 
A10K2 
ALOKS 
4104 
A10KS 


ALUKS 


Ay,oOO1 
41042 
4109% 
41,904 
41005 


41006 
41007 
ALOWA 
A1099 
A19910 


A10Qit 


41,04 
410R2 
A10R3 
Aineg4 
4105 


41086 
41087 
41088 
A1QEQ 
Aa1OR{O 


4y;0R11 
410%42 
A10F 13 
4,08 14 
A10R15 


A1LURI6 
410°17 
A10°48 
ALORS 
410P20 


A10R2}4 
Ay0R?22 
A10P23 
byOR2ag 
4402S 


810826 
41,0827 
Ay,UuURDR 
4;0R29 
ALU0RZO 


410R3] 
h108%2 
A1{OR3S 
ALOP%4 
ALOF3S 
A10R Yo 
41,037 
A1 OLS 
4,;0"8%9 
4;0F4o 


AV0R4G1 


4y;0U) 


6-10 


HP Part 
Number 


86602-60006 


0180=0291 


049080916 
049020916 
0490"0916 
O490#0916 
0490"0916 


049000916 


1853-20020 
1853<e0020 
1453-0020 
185320020 
1853-0020 


185320020 
18530020 
1853-0020 
1853-0020 
145409404 


185520082 


0785700279 
210062517 
075720280 
075700817 
2100=2633 


075709443 
210022633 
97570416 
075720280 
06983260 


06983260 
0698-3453 
075700439 
068301065 
075740280 


V6O9BetuS0 
075760280 
06980083 
069820083 
06980083 


069RedU06 
0098e4uUa2 
0698 e406 
0609860083 
06980083 


0698 e348 
069883498 
0609RetuRb 
069891083 
069880083 


069883510 
069803154 
069863510 
069809083 
069880083 


0698 e3495 
0098 e4430 
0698 ae 3495 
075760280 
0757e0442 
075700442 
1482660081 


1962660041 


4040e0753 
148060073 


Table 6-3. Replaceable Parts 


Description 


REFERENCE ASSY 


NOT ASSIGNED 
CAPACITOR|F xD 


RELAYeREED 
RELAVeREED 
RELAYeREED 
RELAYeREED 
RELAYeREED 


RELAYeREED 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 


PNP 


PNP 
PNP 
PNP 
PNP 
NPN 


1UFee10% 35V0C TA 


SooMA SoVDC 
500M SOVDC 
500MA SovDC 
SoomMA SOVOC 
500MA SOVOC 


So0OMA SovOC 


$I 
SI 
$I 
SI 


$I 


SI 
$I 
$I 
SI 
$I 


PDs300MW 
PDE300MW 
PDZ300Mw 
POs300Mw 
PDZ300Mw 


PD=300MW 
PDS300MW 
PDS300MW 
PDZ300MW 
TO#18 PD 


SVOCeCOIL 
SVOCsCOIL 
SVOCeCOIL 
SVOC*COIL 
SvOCeCOIL 


SvOCeCOIL 


FTSi,SOMHZ 
FT21S50MHZ 
FTZ1iSOMHZ 
FTs150MHZ 
FTZiSOMHZ 


FTs1{SoMHZ 
Fre; SomH7z 
FTS1S0MHZ 
FTS1SOMHZ 
=360Mn 


JeFET PeCHAN DeMQODE gl 


RESISTOR 


RESISTOReTRMR SOK 10% C SIDEeADJ 1eTRN 


RESISTOR 
RESISTOR 


3,16K 1% ,125W F TCE040100 


1K 1% ,125W F TC804"100 
750 1% ,5W F TC#0e"100 


RESISTOR@TRMR 1K 10% C SIDESADJ 1eTRN 


RESTSTOR 


11k 1% ,125W F TCBO+"100 


RESISTOR@TRMR 1k 10% C SIDE*4ADJ 1*TRN 


RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 


Sit 1% ,125W F TC#0+e100 
1K 1% ,125W F TC#0+"100 
Uo4k 1% ,125W F TC#04"100 


46uK 1% ,125W F TCB04"100 
196K 4% ,125W F TC#04"100 
6,81K 1% ,125W F TCE0+e100 
10M Sx ,25W FC TC#900/41100 
1K 1% ,125W F TCs0+e100 


42,2K 1% ,125W F TCe0+"100 
1K 1% ,125W F TCs04"100 

1,96K 1% ,125W F TC804"100 
1,96K 1% ,125W F TC80+"100 
1,96K 1% ,125W F TCe0+"100 


115 1% ,125W F TC304e100 
17,4K 1% ,125w F TCE0+e100 
115 1% ,125W F TC804"100 
1,96K 1% ,125W F TCE0+e100 
1,96K 1% ,125W F TCB80+"100 


232 1% ,125W F TC#0¢e100 
B,66K 1% ,125W F TC80+"100 
232 1% ,125W F TCE0+"100 
1,96K 1% ,125W F TC20+e100 
1,96K 1% ,125W F TCE04"100 


453 1x ,125W F TC804"100 
4,22k 1% ,125W F TC 80+"100 
453 1x ,125W F TC#0+"100 
1,96K 1% ,125W F TCE0+"100 
1,96K 1% ,125W F TCZ0+0100 


866 1% ,125W F TC80+"100 
1,91K 1% ,125W F TCE04+"100 
B66 1% ,125W F TCS040100 
1K 1% ,125W F TCE0+e100 
10K 1% ,12SW F TC8040100 


10K 1% ,125W F TC=04=e100 


IC 318 OP AMP T0099 


DIODEeZNR 5S,11V Sx D007 POS, 4UW TCEe, 009% 


A10 MISCELLANEOUS 


EXTRACTORePC BOARD GRN POLYC 


PINeROLL 


e062eINeDIA ,25eINolLG BEeCU 


See introduction to this section for ordering information 


Mfr Part Number a . 


86602=60006 


1500105x903542 


0490"0916 
0490"0916 
0490"0916 
049080916 
04900916 


049020916 


1853-0020 
1853+0020 
1653"0020 
1653"0020 
1853-0020 


1853*0020 
165320020 
1853=0020 
165320020 
1654"0404 


1855"0082 


CUal /BuT 0S O10F 
ETSOXSO3 
Chal /BuT0elL0019F 
075720817 
ETSOK102 


C4ml/BuT0el 1 02oF 
ETSOX102 
C4el/BaT0eSi RO 
C4el/BeT0el10019F 
0698=3260 


069883260 
Cue{/B=T0"1963eF 
CuUwl/BuT 0681 jl oF 
CB8i065 

C4nl /BuT0elL00L OF 


C4al/BaT0e4222eor 
C4wl/BaT0SlL00L HF 
C4ml/BaT019I61 OF 
C4ml/BaT0H1 961 OF 
C4ml/B=T019O1L OF 


CUel /BwT 00} 1 SReoF 


PMESSe1/BeT0e1742eF 


CUel /BeT0el 1SReoF 
Chal /BoeTUHl Fb, oF 
Cuwl /BuTO0H1 Foi oF 


CUel /BuT0e23s2ReuF 
CUel/BaT0e8ObROF 
Cuel/BuT0e232ReF 
Chul /BuT0e{ 961 oF 
C4wl/BoTVol Foi oF 


Chul /BuTOedS3RoF 
C4el/BaT0ed2ejoF 
CUel/Be TOUS 3ReofF 
C4el/BuT0H1 Ibi oF 
Cul /BuT0el Fol oF 


Cuwl/BuT 0eBbORoF 
Chel /Bul0al Ii lor 
CUwl/BuT0e8bbRaF 
Cul /BuT 01001 eF 
C4wl/BeT0el002eF 
CUwl/BuT0H10020F 
LM318H 


19020004) 


4040%0753 
146020073 


Replaceable Parts 


Table 6-3. Replaceable Parts 


| Reference 


~ Designation Mfr Part Number 


Description 


86603260029 


LOGIC Assy 
CAPACITOR@FXD 60UF+=10% eyOC TA 


86603"60029 


0186"2206 


150D0606x900682 


914020105 


COIL@MLD 8,2UK 10% Q@850 ,1550X,375LGeNOM 9140%0105 


1820=+0508 4 IC RGTR TTL BFR 10eBIT N6202N 

182020077 2 IC FF TTL DeTYPE POS=EDGESTRIG CLEAR SN7474N 
1820+0069 2 IC GATE TTL NAND DUAL UeINP SN7420N 
182020305 9 IC ADDR TTL FULL ADDER 4eBIT SN74B3AN 
182020054 5 IC GATE TTL NAND QUAD 2eINP SN7400N 


182020054 5 IC GATE TTL NAND QUAD 2eINP SN74Q00N 
182020305 9 IC ADDR TTL FULL ADDER 4eBIT SN74B3AN 
1820"0174 0 IC INV TTL HEX SN74O04N 
182020054 5 IC GATE TTL NAND QUAD 2eI NP SN7400N 
182020054 5 IC GATE TTL NAND QUAD 2eINP SN7400N 


All MISCELLANEOUS 


4040"075u EXTRACTORePC BOARD BLU POLYC 4040°0754 


146020073 PINSROLL ,062eIN@DIA ,25eINeLG BEeCU 148020073 
86603200007 INSULATOR 86603200007 
0380-0803 SPACER@RND ,O09UeINOLG ,091eINeID 0380"0803 


Ale 86600260038 LOGIC MOTHER BOARD ASSY 8660260038 


A12C} 
A12C2 


01602055 
016022055 


0160"2055 
0160°2055 


CAPACITOR@FXD ,O1UF #800e20% 100V0C CER 
CAPACITOR@FXD ,OL1UF #80820% 100VDC CER 


914080144 
9140e0144 


Ayal) 
Atev2 


COITL=MLD 4,7UH 40% G3US ,095DX,25LGeNOM 
COTL=MLD 4,7UH 10% Q245 ,095Dx,25.GeNOM 


9140*o14d 
9140e0144 


A12xa9 
AL2xKA10 
A1exAlt 


125161626 
1251~2034 
125122035 


CONNECTOR@PC EDGE 12eCONT/ROW 2eROWS 
CONNECTOR®PC EDGE 10@CONT/ROW 2eROWS 
CONNECTOR®PC EDGE 1S5eCONT/ROW 2eROWS 


12Sie1626 
125122034 
125102635 


Ais 
A13 


8660 3260043 
86601260109 


ATTENUATOR ASSY(EXCEPT OPTION 001) 
RESTORED 86603"60043,REQUIRES EXCHANGE 


866035960043 
86601960109 


4i3Ji 
A13J2 


NSR 
NSR 


aya 86603"60020 86603260020 


WIRING HARNESS, MAINCINCLUDES PS, P7, 
P13, Pid, ANO xA21) 
CONTACT®#CONN U/WeRECT FEM CRP 


1251=3087 1251°3067 


AIS 86602-60035 20 MHZ AMPLIFIER ASSY 86602"60035 


AYSCy 0160"2u37 CAPACITOR@FDTHRU SOOOPF #80 ©20% 200V 


NSR 


0160°2437 


A1iSJ4 


125001194 CONNECTOR@RF SMeSLO M SGLeHOLE SFR SO e0HKM 
NSR 
CONNECTOR®RF SMeSLD M SGLeHOLEeFR S0e0KM 


NSR 


125061194 


A1SJ2 125001194 


12501194 


A1o F 


86603=60041 


o 


BOARD ASSEMBLY, PHASE MODULATOR DRIVER 86603"60041 


A1oCy 018060228 6 CAPACITOR@FXD 22UFeei0% 1S5VDC TA 1500226x901582 
A1eCa 01600*0575 4 CAPACITOR®FXD ,QU7UF #e20% SOVOC CER 0160°0575 
A16C3 016020127 2 CAPACITOR@FXD {UF #=20% 25V0C CER 0160°0127 
AioCu 0160"0575 4 CAPACITOR®FXD ,O47UF #e20% SOVDC CER 0160#0575 
A1eCS 0160°0575 4 CAPACITOReFXD ,OU7UF 220% SOVOC CER 0160#0575 


A1oCe 018000374 3 CAPACITOR@FXD 1{OUF¢e10% 20V0C TA 1500106x902082 
A16C7 O1219°0494 4 CAPACITOReV TRMR®CER 2,5e6PF 250V PCeMTG Tes TRIKO*S3 
A1eoca 0160e«4084 8 CAPACITOReFXD ,1UF #e20% SOVOC CER 0160°e4084 
A16C9 0160¢0575 4 CAPACITOR@FXD ,OU7UF #©20% SOVOC CER 0160°0575 


ALoOCR 190120179 DIODEsSWITCHING 15V SOMA 750PS D087 1901°0179 


AioCRr2 1901©0179 DIODE*SWITCHING 15V SOMA 7S0PS8 0027 1901#0179 
A1eCR3 190120033 OIODE=#GEN PRP 180V 200MA DO#7 190120033 
A1OCRU 190100033 OIODE*GEN PRP 180V 200MA D027 190120033 
A1OCRS 190120033 DIODE*GEN PRP 180V 200MA 00e7 190120033 


A1oCRe 1901#0539 DIODE#SCHOTTKy 190120539 


A1OCR7 190120033 OIODE=GEN PRP 180V 200MA DOe7 1901°0033 
AjoCR8S 190120033 DIODEeGEN PRP 180V 200MA DOe7 1901°0033 
A1eCR9 19010033 DIODE*GEN PRP 180V 200MA D007 19010033 


w VMN ue wr tn~N 


A1LeOEy 041060184 OVENICRYSTAL*COMPONENT ¢ USE/TO#18 S$Tie2 


AioJ, 
AjoJa 


CONNECTOR®RF SMB FEM PC SQe0HM 
CONNECTOR®RF SMB FEM PC S0e0KM 


125001377 
125001377 


125001377 
125021377 


@ @ 


See introduction to this section for ordering information 


~ BACKDATING INFORMATION IN SECTION VII 6-11 


Replaceable Parts 


Reference 
Designation 


A1SL1 


A16Q1 
41602 
A1ER3 
Alogs 
44605 


A1606 
A16Q7 
41608 
A16Q9 
AYeN;0 


A1oOR, 
Aiora 
AVERZ 
A16Ra4 
ALORS * 


A166 
A{oOR7 
A1eORB 
A1LORG 
A16R10 


A1LOR{1 
A16R12 
ALOR 3 
ALORy4 
AY6R1S 


A16R16 
41OR47 
A1OR18 
A1ORI9 
A16R20 


A1OR?} 
A1OR22 
AL6R23 
A1eReauU 
A1oOR2S5 


A16R26 
416R27 
A16R28 
A16R29 
A16R%0 


A1OR31 
A1OR32Q 
ALOR33 
ALORZ4 
ALORIS 


A1ORZ6 
A10R37 
AIOR38 
A1ORBI 
A1eRUO 


A1e6Ru{ 
A1e6RU2 
ALoRUs 
ALoORUY 
A,oRUS 


AloRuo 
A16RU7 
A1oRus 
A16RuU9 
A1OR50 
A16RS4 
A1LORTI 


A16TP{ 
A1oTP2 


A16U1 


ALeVR) 
A1eVvRe 


HP Part 
Number 


914020158 


185320075 
18540090295 
18530075 
188560327 
18540457 


185320352 
185460013 
1853-0012 
18530454 
185400023 


2100+3095 
210023095 
009887236 
069807244 
069B=7236 


069807234 
069807236 
0698=7226 
009887236 
06987216 


069807260 
069807217 
0698 e72142 
069880083 


069807200 
0609887221 
069807260 
0698"7200 
069897221 


069887260 
069897217 
0698e7212 
069807209 
069800083 


0698"7213 
210022633 
0609880083 
069807213 
069807219 


069807236 
06980e72u8 
069887219 
0696=7243 
075720418 


210023123 
0757-0421 
069807213 
069807233 
0698"7202 


06987212 
07570280 
069887212 
069807236 
0698=0085 


069827195 
06987188 
0698"7188 
0698-7236 
069807248 


069807195 
08390004 


0360"0124 
0360"0124 


1858-0032 


190200554 
190220579 


404020748 
148020073 
4040°0750 
148000073 


os 


omenu wWowon o 


o~Nm OW oO weoceco ooc-—-m coouwo moewocn ounow @nw oecnm wmnwunuw NowuUuW 


—-~@o om 


Table 6-3. Replaceable Parts 


Description 


COIL@=MLD 1UH 10% Qa32 .0950X,25LG=NOM 


TRANSISTOR*DUAL PNP POS4OOMW 
TRANSISTOR@DUAL NPN POS4OQOMW 
TRANSITSTOR*DUAL PNP PDS400MW 
TRANSISTOR JeFET 2N4416 NeCHAN DeMODE 
TRANSISTOR@®DUAL NPN PDS400MW 


TRANSISTOR PNP SI TO#92 PDS3S0MW FTSIGHZ 
TRANSISTOR NPN 2N2218A SI TO*S PD&800MW 
TRANSISTOR PNP 2N2904A SI TO0"39 PDB600MW 
TRANSISTOR PNP 2N3799 SI TO#18 POS360MW 
TRANSISTOR NPN SI TO0oi18 PD=360MW 


RESISTOR»TRMR 200 10% C SIDE*ADJ 17eTRN 
RESISTOReTRMR 200 10% C SIDE*ADJ 17@TRN 
RESISTOR 1K 1% ,OSW F TC80+"100 
RESISTOR 1,62K 1% ,0SW F TCB0¢"100 
RESISTOR 1K 1% ,OSW F TC#04"100 


RESISTOR 825 1% ,05W F 103040100 
RESISTOR 1K 1% ,OSW F TCS04=100 
RESISTOR 383 1% ,O5W F TC804"100 
RESISTOR 1K 1% ,OSW F TC80%"100 
RESISTOR 147 1X ,O0SW F TC804=100 


RESISTOR 10K 1% ,OSW F TC204#100 
RESISTOR 162 1% ,OSW F TC30+"100 
RESISTOR 100 1% ,0SW F TC80+"100 
RESISTOR 10K 1% ,OSW F TC80+"100 
RESISTOR 1,96K 1% ,125W F TC80+"100 


RESISTOR 31,6 1% ,0SW F TC#0se100 
RESISTOR 237 1% ,0SW F TC30+0100 
RESISTOR 10K 1% ,05W F TC20¥=100 
RESISTOR 31,6 1% ,05W F TCe0+~100 
RESISTOR 237 1% ,05W F TCe0%e100 


RESISTOR 10K 1% ,O5W F TCB04"100 
RESISTOR 162 1% ,O0SW F TC80+=100 
RESISTOR 100 1% ,O0SW F TCB0+e100 
RESISTOR 75 1% ,05W F TC80¢0100 
RESISTOR 1,96K 1% ,125W F TCB0+0100 


RESISTOR 110 1% ,OSW F TC#0+"100 
RESISTOReTRMR 1K 10% C SIDESADJ 1eTRN 
RESISTOR 1,96K 1% ,125W F TCB0+"100 
RESISTOR 110 1% ,05W F TCt0¢"100 
RESISTOR 196 1% ,05w F TCE0+"100 


RESISTOR 1k 1% ,OSW F TC&04+"100 
RESISTOR 3,16K 1% ,O5W F TC#0+"100 
RESISTOR 196 1% ,OSW F TC=0+"100 
RESISTOR 1,96K 1% ,O05W F TCE04"100 
RESISTOR 619 1% ,125W F TCS0+"0100 


RESISTOReTRMR S00 10% C SIDE*ADJ 17eTRN 
RESISTOR 825 1% ,12SW F TCs0+=100 
RESISTOR 110 1% ,O0SW F TC#0+"100 
RESISTOR 750 1% ,OSW F TC#0+e100 
RESISTOR 38,3 1% ,05W F TC20+"100 


RESISTOR 100 1% ,0SW F TC804=100 
RESISTOR 1K 1% ,125W F TCB04=100 
RESISTOR 100 1% ,O5W F TC#80+~"100 
RESISTOR 1K 1% ,OSW F TC80%"100 
RESISTOR 2,61K 1% ,125W F TCB040100 


RESISTOR 19,6 1% ,OSW F TCe0+¢"100 
RESISTOR 10 1% ,OSW F TC#80+"100 
RESISTOR 10 1% ,OSW F TCE0%"100 
RESISTOR 1K 1% ,O5W F TCB0+"100 
RESISTOR 3,16K 1% ,OSW F TC#0+"100 


RESISTOR 19,6 1% ,OSW F TC80+0100 
THERMISTOR BEAD 2K*0HM TCee3,4%/CeDEG 


CONNECTOR@SGL CONT PIN ,04*INeBSC#SZ RND 
CONNECTOR®SGL CONT PIN ,OUeINeBSCeSZ RND 


TRANSISTOR ARRAY 


DIODEeZNR 10V Sx DO=15 PDBIW TCE+, 06% 
DIODEeZNR S,11V SX DO91S PDZIW TCBe,009% 


Alo MISCELLANEOUS 


EXTRACTOR@PC BOARD BLK POLYC 
PIN®ROLL ,062*IN@DIA ,2SeINeLG BE=CU 
EXTRACTOR@PC BOARD RED POLYC 
PINeROLL ,062eINeDIA ,25eINelLG BEeCy 


Mfr Part Number 


91400158 


18530075 
185400295 
18530075 
eN44le 

16540457 


185300352 
2Ne2i8a 
2N2904s 
2N3799 
18540023 


43P201 

43P201 
C301/8eT02100186 
069887244 

C301 /8eT091001eG 


C31 /8eT 0b 25RaoG 
C301 /8eT09100186 
C31 /8eT0=383R0G 
C3el/BeT0910018G 
C301/8eT09147R9G 


C301 /8eT0@1002e6 
C3el/8eT0el62ReG 
C3e1/8eT0100ReG 
C301 /8eT0°1 00206 
Cuel /BeT001 961 =F 


C301 /8aT00831Rb0G 
C301 /8eT0H237RoG 
C31 /8eT001 00206 
C3e1/8=T00"31 R66 
C3e1/BeT0e237R9G 


C3e1/8eT01 0026 
C3=1/BeT016eReG 
C301 /8eT0H100RSG 
C301 /8eT00S7SR0SG 
C401 /BeT0=1 961 oF 


C31 /8"97T0"110R9G 
ETSOX102 

C4al/BaT00{ 961 oF 
C3el/BeT00110ReG 
C3ei/8eT0a1 IOReG 


C3e1/8eT0"100196 
C301 /BeT 09316186 
C3a1/BeT001 96RoG 
C301 /BoT001 96106 
C401 /BaT 0961 IRF 


43P501 
C4el/BoT0e825ReF 
C3el/BeT0e110R9G 
C3=1/8eT0e750ReG 
C3o1/89T00838R3aG 


C301 /BeT0=100RSG 
CUel/BeT0el001eF 
C301 /8eT0=100R8G 
C301 /BeT0910018G 
C4al/BuT0@eoi lok 


C3el/BeTI00S19Rb6eG 
C3e1/BeT00"10R@G 
C3el/BeTI0%10R@G 
C3e1/B8eT09100196 
C301 /BeT0e31 6186 


C3el/8eT0019ROeG 
0639"0004 


0360"0124 
0360"012e4 


CASI46E 


190220554 
190280579 


404000748 
1480°0073 
40400750 
146020073 


See introduction to this section for ordering information 
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Replaceable Parts 


Table 6-3. Replaceable Parts 


lth | avy Description Mfr Part Number 


PHASE MODULATOR ASSEMBLY COPTION 802 ONLY) 86603"6004e2 


. 
ro 


| Reference 
| Designation 


AY? 86603~"60042 


rt 016004304 CAPACITOR*FXO 10PF ¢010x 100V0C CER 016084304 
A17C2 016094304 CAPACITOR@FXD 10PF #=10% 100V0C CER 016084304 
ALTC3+ 016004304 CAPACITOR@FXD 10PF #e10% 100V0C CER 016084304 
417Cu 016004304 CAPACITOR@FXD 10PF #°10% 100VDC CER 0160°4304 
AL7CRIT 012260074 DIODEeVVC ,7PF 10% CO/C2S5eMIN@4 BYREUOV MAuSeuu 
A17CR2 T 012200074 DIODEeVVC ,7PF 10% CO/C25eMINSY BYREUOY MAUSe44 


A17d1 125001194 


CONNECTOR®RF SMeSLD M SGLeHOLEeFR SQ e0HM 125001194 


A,7Py 
Ay7?Pa 


125020563 
125020563 


CONNECTOR®RF SMA M UeHOLEsFLGeFR SQ e0HM 125020563 
CONNECTOR®RF SMA M UeHOLEeFLGeFR S0e0HM 12500563 


A17 MISCELLANEOUS 


86603-00004 
86603-20011 


COVER, PHASE MODULATOR HOUSING 86603"00004 
HOUSING, PHASE MODULATOR 86603"20011 


095520045 


CIRCULATOR ASSY (OPTION 002 ONLY) 09550045 


Ai9 0960-0426 


ISOLATOR ASSy,3,9e4,1GHZ(OPTION 002 ONLY 096080426 


420 8600360009 


POWER SUPPLY ASSY 86603"60009 


A20C4 


0180"1704 CAPACITOR@FXD 47UFee10% oyOC TA 1500476x9006B8e 


A20C2 010004247 CAPACITOR@=FXD ,OU7UF #=20x% 100V0C CER 016004247 
A20C3 016023878 CAPACITOR@FXD 1000PF #©20% 100VDC CER 016003878 
A20Cu 016020174 CAPACITOR@=FXD ,47UF #80"20% 25V0C CER 0160°0174 


A20CS5 0180°0291 CAPACITOR@=FXD 1UF¢*10% 35V0C TA 1500105x903S5h2 


A20CR1 
A20CR2 


1901-0033 
19010033 


DIODE*GEN PRP 180V 200MA D097 1901#0033 
DIODE=*GEN PRP 180V 200MA D097 1901"0033 


A2094 18S3"0012 TRANSISTOR 2N2904A SI TO0"39 PDeeQ0MN 2N290ua 

42002 185400071 TRANSISTOR SI POS300MW FTs200MHZ 185480071 
A2003 1865400071 TRANSISTOR SI POS300MW FT#200MHZ 185480071 
A20Q4 185460071 TRANSISTOR SI PDE300MW FTe200MHZ 185400071 
A2005 1854600071 TRANSISTOR SI PO®300MW FTs200MHZ 18540071 


185400071 


42006 TRANSISTOR NPN SJ PDB300MW FTS200MHZ 185480071 


A20R1 069887260 7 RESISTOR 10K 1% ,OSW F TCB0+"100 C3e1/8eT021002eG6 
A20R2 069887243 6 RESISTOR 1,96K 1% ,05W F TCB04e2100 C301 /8eT0919610G 
A20R3 069887236 7 RESISTOR 1K 1% ,OSW F TCB0%"100 C301 /BeT 0100186 
A20R4 069807243 6 RESISTOR 1,96K 1% ,0S5W F TC#04"100 C3ei/8eT00196106 
A20RS5 069807267 4 RESISTOR 19,6K 1% ,OSW F TCB0+"100 C301 /8eT 09196206 


A20R6 0698=7200 5 RESISTOR 31.6 1% ,O5SW F TCBQ+"100 C3e1/8"T00"31R6"6 
A20R7 210092413 9 RESISTOR@TRMR 200 10% C SIDE*ADJ 1eTRN ETSOX201 

A20R8 069807245 8 RESISTOR 2,37K 1% ,OSW F TC#040100 C301 /8eT 00237106 

A20R9 0698-7212 9 RESISTOR 100 1% ,OSW F TC#04"100 C3e1/8eT0"100RSG 

A20R10 06987212 9 RESISTOR 100 1% ,OSW F TC#0+e100 C3e1/8eT0#100R=G 

A20R11 0698-7212 9 RESISTOR 100 2OSW F TCE0+"100 C3e1/8eT0100ReG 

A20R12 069863443 0 RESISTOR 287 2125W F TC504"100 Cuel/BeT0e287ReoF 

A20R13 068300475 1 RESISTOR 4,7 225W FC TCB8#400/+500 CB47GS5 

A20R14 069807268 5 RESISTOR 21,5K 1% ,OSW F TC#04"100 C301 /8eT0021520G 

A20R15 > 075720278 9 RESISTOR 1,78K 1% ,125W F TCB04"100 C4el/BuT001 781 oF 


A20R16 069807264 1 RESISTOR 14,7K 1% ,OSW F TCB0+e100 C301 /BelT0el4720G 
A20R17 069897253 8 RESISTOR 5,11K 1% ,OSW F TCB0%"100 C3el{/B8eT0"Si 1196 
A20R18 06987260 7 RESISTOR 10K 1% ,OSW F TCB0+"100 C3"1/8"T0*100296 
A20R19 069897257 2 RESISTOR 7,5K 1% ,0SW F TCB0+=100 C3el/BeT0"7501eG 


A20TP! 


036001514 TERMINAL@STUD SGLePIN PRESSeMTG 0360"1514 


A20u4 182020247 IC V RGLTR TO=99 LM30SH 


A20vRi 
A20VR2 


190223279 
190200041 


DIODEeZNR 28,7V SX DO0e7 PDS,4Ww TC#+, 078% 19023279 
DIODEsZNR S,11V SX DOwe7 POS, UW TCBe, 009% 190200041 


A20 MISCELLANEOUS 


120000173 
140020263 


INSULATOR®XSTR DAP=GL 120020173 
BRACKET®RTANG ,U38eLG X ,781eLG .375eWD 1400#0263 


86603=60007 FILTER DRIVER Assy 86603260007 


016004247 CAPACITOR®FXD ,O47UF 100V0C 0160e4247 
016004247 CAPACITOR@FXD ,oU7UF 100V0C 016084247 
0160°4247 CAPACITOR@FXD ,ou7UF 100V0C 016094247 
01600¢4247 CAPACITOR®FXD ,ou7UF 100V0C 016004247 
016084247 CAPACITOR®FXD ,ou7UF 10o0V0C 016084247 


See introduction to this section for ordering information 
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Replaceable Parts 


Reference 
Designation 


A21C6 
A2iC7 
a2icea 
421C9 
A21C10 


42icit 
A21Ci2 
A21C13 
A21C14 


A21CR1 
A21CR2 


A2iLi 


42104 
42102 


A21R1 
A21R2 
A21R3 
A21RU 
A21RS 


A2iRe 
A21R7 
A21RB8 
A21R9 
A21R10 


A21R811 
A21R12 
A21R13 
A21R44 
A21R15 


A2iRis 
A21R17 
A21R18 
A21R19 
A21R20 


A21R21 
A2a1R22 
A21R23 
ArtR24 
42125 


A21R26e 
A21R27 
A21R28 
A21R29 
A21R30 


A21R31 
A21R32 
A21R33 
A21R34 
A21R35 
A21R36% f 
AQITPY 


A21U4 
A21U2 
A21U3 
A21U4 
A21US 


A21U6 
A21uU7 
a2iuey 


Aelvri 


6-14 


016004247 
0100e4247 
016004247 
016004247 
016022055 


016004247 
016004247 
01600127 
016000127 


190120033 
190120033 


914020210 


185400023 
1853-0038 


2100°2692 
210022515 
21000e2515 
21000e2516 
210022517 


2100e2514 
2100°2515 
210002515 
2100"2516 
2100"2516 


21002517 
21002514 
210022522 
075720280 
069807277 


181020039 
069807284 
069807277 
069807277 
069807253 


069887260 
069807260 
069867277 
069807243 
069807229 


069807288 
069807240 
069887253 
069887229 


0609807248 
069807260 
06987260 
069807267 
069807270 
0698-7236 


036020124 


1820°0214 
182001746 
162001197 
1620°1746 
1820°0102 


182600161 
1820°0175 
182620013 


1902060041 


034020044 
4040°0748 


86603"60053 
86603060054 


86603200006 
86603=00012 


@oorcon~ @ooouvwuw Cwre fc wh fw — cwnwwo co - wr wruww ouuwuvul 


wen OocnINE @ROww oO 


e&eworo 


Table 6-3. Replaceable Parts 


Description 


CAPACITOR@FXD ,OU7UF +#=20% 100V0C CER 
CAPACITOR®FXD ,OU7UF #=20% 100VDC CER 
CAPACITOR@FXD ,OU7TUF #©20% 100VDC CER 
CAPACITOReFXD ,OU7UF 220% 100V0C CER 
CAPACTTOReFXO ,O1UF #800e20% 100VDC CER 


CAPACITOReFXD ,QOU7UF #©20% 100VDC CER 
CAPACITOR@FXD ,O47UF +©20% 100V0C CER 
CAPACITOR®FXD {UF #220% 25V0C CER 
CAPACITOR@FXD 1UF #220% 25V0C CER 


DIODE*GEN PRP 180V 200MA DOe7 
DIODE*GEN PRP 180V 200MA DOe7 


COIL*MLD 100UH 5% G50 ,1550xX,375LG=NOM 


TRANSISTOR NPN SI TO#18 PD=360MW 
TRANSISTOR PNP SI TO#39 PDS1W FTS100MHZ 


RESISTOR*TRMR 1M 20% C SIDEeADJ 1*TRN 
RESISTOReTRMR 200K 10% C SIDE*ADJ 1eTRN 
RESISTOReTRMR 200K 10% C SIDE*ADJ 1°TRN 
RESISTOReTRMR 100K 10% C SIDE*ADJ 1©TRN 
RESISTOReTRMR SOK 10% C SIDESADJ 1eTRN 


RESISTOReTRMR 20K 10% C SIDE*ADY 1eTRN 
RESISTOR@TRMR 200K 10% C SIDE*ADJ 1°TRN 
RESISTOR®TRMR 200K 10% C SIDE*ADJ 1eTRN 
RESISTOR=TRMR 100K 10% C SIDE*ADJ feTRN 
RESISTOR=TRMR 100K 10% C SIDE*ADJ 1eTRN 


RESISTOReTRMR SOK 10% C SIDEeADJ j{elTRN 
RESISTOReTRMR 20K 10% C SIDESADJ 1eTRN 
RESISTOReTRMR 10K 10% C SIDESADJ 1eTRN 
RESISTOR 1K 1% ,125W F TC8040100 
RESISTOR S1,1K 1% ,OSW F TC#04"100 


NETWORK®@RES 16ePIN@DIP ,1ePINeSPCG 
RESISTOR 100K 1% ,O5W F TCB0+"100 


RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 


Si,iK 1% ,OSW 
Si.iKk §% 205W 
S,11K 1% ,05W 


10K 1% ,OSW F 
10K 1% ,0SW F 
S1,1K 1% ,0SW 
1,96K 1% ,05W 
Sti ix ,05W F 


F TC804"100 
F TC50+"100 
F TCB0+e100 


TC#0+"100 
TCB0+"100 
F TC804"100 
F TCB04"100 
TC304"100 


147K 1% ,OSW F TC#0+e100 


1,47K 1% ,05W 
8,25K 4% ,05W 
S,11K 1% ,05W 
Si1 1X ,OSW F 


3,16K 1% .0SW 
10K 1% ,OSW F 
10K 1% ,OSW F 


RESISTOR 19,6K 1% 
RESISTOR 26,1K 1% 


20SW 
205W 


F TCS04%"100 
F TCEQ +#100 
F TC8040100 
TC30¢"100 


F 102040100 
TCB0+"100 
TC#0+"100 
F 708040100 
F TC50+0100 


RESISTOR 1K 1% .O5W F TC=4+-100 
CONNECTOR®SGL CONT PIN ,04eINeBSC@eSZ RND 


IC OCDR TTL BCDeTO"DEC 4eTO@10"LINE 
IC BFR CMOS INV HEX 

IC GATE TTL LS NAND QUAD 2eJ NP 

IC BFR CMOS INV HEX 

Ic FF ECL Jek 


IC 324 OP AMP {UeDI] PoP 

IC INV TTL HEX {eINP 

IC 744 OP AMP T0899 

DIODE*ZNR S,11V 5X DOe7 POe,4w TCee,009% 
A2i MISCELLANEOUS 

TERMINAL®STUD DBLeTUR PRESS@MTG 

EXTRACTOR@PC BOARD BLK POLYC 

FREQUENCY DOUBLER ASSY 

RESTORED 66603e60053,REQUIRES EXCHANGE 
A22 MISCELLANEOUS 


COVER, DOUBLER/AMPLIFIER 
COVER, DOUBLER 


See introduction to this section for ordering information 
INDICATES FACTORY SELECTED VALUE 
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Mfr Part Number 


0160e42u7 
0160°4247 
016084247 
016004247 
0160°2055 


016064247 
016084247 
0160°0127 
01600127 


1901°0033 
1901°0033 


914020210 


185420023 
1853"0038 


ETSOX105 
ETSOW204 
ETSOw204 
B2PAR100K 
ETSOXSO3 


ETSOW203 
ETSOW204 
ETSOWw204 
B2PAR100K 
B2PAR100K 


ETSOX503 
ETSOW203 
ETSOX103 
C4ol/BeT0H1001 oF 
C3=1/8eT09S1 1296 


1810°0039 

C301/8eT0°1005e6 
Cde1/beT0"S1129G 
C301 /BeT0eSi 1206 
C3ei{/8eT0eS5i1196 


C3e1/BeT0e1 00206 
C301 /BeT091002e6 
C301 /beT0eS11206 
C301 /8eT001 96126 
C301 /BeT 0051 {Ro 


C301 /BeT 0147306 
C301 /BeT001471 06 
C301 /8eT 02825106 
C3el/BeT0eSi1 1106 
C301 /BeT0H511ReG 


C30) /8eT0931619G6 
C3e1/8eT001002e6 
C3e1/8eT081002e6 
C3ei/BeT001 96206 
C3el/8eT0e2612e6 
C3-1/8-TO-1003-G 
0360%0124 


SN74424N 
MC1404U9B8CP 
SN74LSOON 
MC14O049BCP 
MC1013P 


LM32Ue0A 
SN7405N 
SSS741CJ 


1902°0041 


0340"0044 
4040"0748 


8660360053 
86603260054 


86603200006 
86603-00012 


HP Part 


Reference 
Number 


Designation 


a2a2ay 86603=60006 
Az2a2y 
Azeest 


A2edu 


86603260027 


86603260047 


86603-60008 


86003260030 


422a5 


423 86603-60034 


42301 185400071 


AagRy 0757080439 


Aassi 310101299 


Aasuy 


1820¢0054 


86603260045 


Aad 


4e4ucri 
A24CR2 
A24crRs 


1910°0016 
1910°0016 
19100016 


A24s) 3101°0903 


09600"0084 
0955=0058 


0160062437 
0160"2437 


016022437 


0160e2437 
01600°¢2437 


016022437 


016002436 
0180e0116 
0180"0116 
0160e2436 
016002436 
01600¢2436 


O1600e2436 


1910-0016 


2140-0092 


14500e0371 
1450°0153 


9135-0009 


9100"1640 
9100°¢1629 
9170-0499 
917020499 


112020543 


08731"210 
2950"0132 


1250*0914 


Table 6-3. Replaceable Parts 


Description 


DOUBLER/FILTER ASSY 


DOUBLER AMPLIFIER ASSY NO, 


OOUBLER AMPLIFIER ASSY NO, 2 


OUTPUT DETECTOR A 


RELAY ASSY 


SSy 


DOUBLER SWITCH ASSY COPTION 003 ONLY) 


TRANSISTOR NPN SI PD®300MW FT=200MHZ 


RESISTOR 6,81K 1% 


212S5W F TCe0+"100 


SWITCHePB DPDT ALTNG ,45A 115VAC 


IC GATE TTL NAND QUAD 2eINP 


FREQUENCY DOUBLER TEST SWITCH ASSY 


COPTION 003 ONL 
OIODE*GE 60V 60MA 
DIODE*GE 60V 60MA 
DIODE=GE 60V 60MA 


SWITCHeSL DP3TeNS 


CHASSIS 
ISOLATOR 


COAXIAL ATTENUATOR, SOBCOPTION 002 ONLY) 


CAPACITOReFOTHRU 
CAPACI TOR@FOTHRY 
(EXCEPT OPTION 
CAPACITOR@FDTHRY 
(EXCEPT OPTION 


CAPACTTOR*FDTHRY 
(EXCEPT OPTION 
CAPACITOR@FOTHRU 
(EXCEPT OPTION 
CAPACITOR@FDTHRU 


CAPACTTOReFDTHRU 


(OPTION 003 ONL 


CAPACITOReFOTHRU 
(OPTION 003 ONL 
CAPACITOReFDTHRU 
COPTION 003 ONL 
CAPACITOR®@FOTHRYU 
(OPTION 003 ONL 


DIODE*GE 60V 60MA 
(EXCEPT OPTION 


Y) 


1US DOe7 
1US DO#7 
1US DO#7 


MINTR 


PARTS 


S000PF 
SOO00PF 
001) 
SOO0PF 
001) 


SOOOPF 
001) 
SOOOPF 
001) 
SOOOPF 


10PF 20% 200V 
CAPACITOR@FXD 6,8UF*e10X% 35VDC 
CAPACITOR@FXD 6, 8UF¢*10% 35V0C 
CAPACITOReFDTHRYU 1OPF 20% 200V 


Y) 


10PF 20% 200V 


Y) 


10PF 20% 200V 


Y) 


oSA 125VACs/0C 


+80 
+80 


+80 


+80 
+80 


+80 


=20% 
720% 


220% 


=20% 
220% 


720% 


10PF 20% 200V 


Y) 


{US D097 


001) 


200Vv 
200V 


200V 


200V 
200V 


200V 


CER 
TA 
TA 
CER 


CER 
CER 


LAMPeINCAND 685 SVDC 60MA TeleBULB 


(OPTION 003 ONL 


Y) 


LENS CAP AMBeTL ,219"DIA 12840 THD 
LAMPHOLDER MDGTeSC#FLGeSKT TUReTERM 


FILTER@ELEC BPs 4GHZ CTR FREQ 


OUTPUT JACK, TYPE NC(EXCEPT OPTION O01} 


P/O AL3;SEE MP} 


OUTPUT JACK, TYPE NCOPTION 001 


MP2 THRU MP9) 


COIL*MLD 160UH 5% 


METER METER} 1MAs 2,5eIN CASE} 


NUT, LOCK(CEXCEPT OPT 001, 
NUTeHEXeDBLeCHAM 7/16e28eTHD 
P/O J1) 


(OPT 001 ONLY, 


) 


Q565 


P/O J1) 
eO9UeTNoTHK 


ONLY INCL 


21SS0x,375LGeNOM 
COIL*®MLD 47UH SX QES5 ,1550X,375LG=NOM 
CORE*TOROID ALS2135@NH/T 
CORE*TOROID ALS2135°NH/T 


147 OKM 


CONNECTOR»RF APCeN FEM UNMTD 50 e0KM 


(OPT 001 ONLY, 


See introduction to this section for ordering information 


P/O J1) 
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Replaceable Parts 


Mfr Part Number 


86603"60006 
86603860027 
86603"60047 
86603-60008 


86603=60030 


86603"60034 
1854°0071 

Cel /BeT 06811 9F 
3101°1299 


SN74OON 
86603="60045 


1910*0016 
191080016 
1910#0016 


3101°0903 


0960"0084 
0955="0058 


0160e2437 
0160#2437 


0160°2437 


0160"2437 
0160"2u37 
016092437 
0160*e2436 
1500685x90356e 
1500685x9035Be2 
O160"°2436 
0160"2436 
016092436 


0160"e2436 
1910"0016 


685 TIP ENO 


1450°0371 
1450°0153 


9135"0009 


910021640 
9100"1629 
917020499 
9170204099 


1120°0543 


087316210 
ORDER BY DESCRIPTION 


125020914 


6-15 


Replaceable Parts 


Table 6-3. Replaceable Parts 


ee 


Mfr Part Number 


Reference HE Part-oc 
Designation Number [2 


Description 


CONTACTeRF CONN SER APCeN FEMALE 
(OPT OO1 ONLY, P/O J1) 
INSULATOR 
COPT 001 ONLY, P/O J1) 
CONTACT, JACK 
COPT 001 ONLY, 


125020915 


131-149 


5040"0306 5040*0306 


08555020093 08555820093 


P/O Ji) 


INSULATOR 
(OPT 001 ONLY, P/O J1) 
BoOyY, BULKHE4D 
COPT 001 ONLY, P/O J1) 
WASHER®LK INTL T 7416 IN ,439eINeID 
COPT 001 ONLY, P/O J1) 


0876122027 0876152027 


08555"20094 08555220094 


2190"0104 21900104 


1251-0546 CONN! R&P CONTs RECT SERS COAXSKT 
(P/O Wi7, W20, uW21p 2 EACH) 
CONNECTOReRF SMeSLO FEM UNMTD SQ *0KM 
(P70 WS, Wie, wi8, wi9Sy 1 EACH) 
CONNECTOR®RF SMeSLD M SGLeHOLE@REC 
(P/O W3 & Wil, LEA,pINCLUDES Pl, P2) 


TIle17054S8 


125001193 1250°e1193 


12S50*1221 12S0e{221 


125020872 CONNECTOR®RF SMB FEM UNMTD 50©€0HM 
(P40 WwiS, 1 EA,9P/0 Wid & Wiey 2 EA) 
CONNECTOReRF SMA M UNMTD SO®&0KM 
(P/O W3,Wil, & WIS7 1 EACH) 
SLEEVEeMETAL ,17960D CU ,1380eID ,375eLG 


(P/O W3, Wil, Wid, W1S, & Wiley 2 EA) 


1250=0872 


1250°1227 1280°1227 


036200387 036220387 


NSR, P/O MPl2 
NSR, P/O MPl2 


125122293 1 CONNECTOR@SGL CONT SKT ,032eINeBSCeS7Z 1251=2293 
125102293 1 CONNECTOR®@SGL CONT SKT ,032eINeSSCeS7Z 125122293 
12512293 CONNECTOR@SGL CONT SKT ,032eINeBSCoSZ 125122293 


(PART OF A1U) 


46603e60011 | 4 CONNECTOR ASSYCINCL WB, W9, W17eW21) 8e6603"60011 
5040+0382 2 CONNECTOR BODY $040°0382 
504000383 3 CONNECTOR FACE $040¢0383 
1eSi01941 & CONTACTeCONN FEM CRP ,062eINeCONT#SZ 125191911 
125123087 3 CONTACT@CONN U/WeRECT FEM CRP 1251=3087 


1251-22293 CONNECTOR®SGL CONT SKT 


(PART OF Aj4) 


2 032eINeBSCoSZ 


12S19°2293 


NOT ASSIGNED 
CONNECTOR®PC EDGE 10*CONT/ROW 2eROWS 
(PART OF A14) 


125192262 12Sie22e2 


1251-2500 


CONNECTOR#®PC EDGE G*CONT/ROW 2eROWS 
(PART OF AiG) 


125122500 


18S4e0072 
86003-20048 


TRANSISTOR NPN 2N3054 SI TO#b6 PDE25W 
INSULATOR, TRANSISTOR TO#66 


2N3054 
86603820048 


210003113 
069803430 


RESTSTOR@®VAR CONTROL CCP 2,5k 10% 10Cw 
RESISTOR 21,5 1% ,125W F TCB0+"100 


wAUGO3ES25247 
PMESSo1/BeT0S21RSeF 


3100-3050 SWITCH@ROTARY SWeRTRY 

(EXCEPT OPTION 001) 
SWITCH, ROTARY (OPTION 001 ONLY) 
SWITCH@SL DP3TeNS MINTR ,SA 1e5VAC/OC 
(EXCEPT OPTION 003) 


3100°3050 


3100-3088 7 
310120903 


3100°3088 
3101°0903 


036001780 TERMINAL STRIP SeTERM PHEN 1,2S5=@INeL 0360°1780 


86603"20012 
86603220038 


CABLE ASSY, FILTER OUTPUT(OPT 002 ONLY) 
CABLE ASSY, FILTER OUTPUT 

(EXCEPT OPTION 002) 
CABLE ASSY, MIXER INPUTCEXCEPT OPT 002) 
CABLE, MIXER LO INPUTC(OPT 002 ONLY) 


86603"20012 
86603"20038 


86603220037 | 0 
86603020014 


86603"20037 
86603020014 


86603"60013 CABLE ASSY, RF INPUT 


CINCLUDES MP12, MP14 AND MP15) 


86603"60013 


86603"20016 | 5 CABLE ASSY, ISOLATOR OUTPUT 8660320016 
86603220015 | 4 CABLE ASSY MIXER RF INPUT 86603220015 
8660320017 CABLE ASSY, MIXER OUTPUT 8660320017 


86603020021 
86603=20031 
866002860012 


CABLE ASSY, OUTPUT (EXCEPT OPT 001) 

CABLE ASSY, OUTPUT (OPTION 001 ONLY) 

CABLE ASSY, AM INPUT, GRAY/YELLOW 
CINCLUDES MP10, P/0 Pe) 

CABLE ASSY, PULSE INPUT, WHITE/GREEN 

CINCLUDES MP10 & MP11, P/O Po) 


Boe03"20021 
86603"20031 
86602"e60012 


Beo02"60021 Boe02"60021 


86003020013 | 2 
Boedse60014 


CABLE,4GHZ AMPLIFIER INPUTCOPT 002 ONLY) 
CABLE ASSY, LO INPUT 

CINCLUDES MP{2, MP14 AND MP15) 
CABLE PHASE MOD DRIVER INPUT(OPT 002 ONL 
INCLUDES MP10 AND MP13) 


86603"20013 
86603=600014 


86603-60015 86603"60015 


See introduction to this section for ordering information 


6-16 


tn ne 


a ey ee 


Mfr Part Number 


CaBLE ASSY, CIRCULATOR INPUT 
COPTION O02 ONLY) 

CABLE, PHASE DRIVER OUTPUTCOPT O02 ONLY, 
INCLUDES MP13 AND MP15) 

CABLE, 1,3 4MPL OUTPUT 

INCLUDES MP13, MP1S AND ™P1S) 


CABLE AgSY¥, DOUBLER INPUTCINCL MP1 3EMeIS 
CABLE ASSY, 100 MHZ, MRITE/BROAN 

(9/0 Fey SEE MPIO) 
CABLE ASSY, 20 MHZ OUTPUT, MHITE/RED 
(P/0 Pe, INCLUDES MP10 AND P11) 


8e603~20036 
Beedsecool2 


86003000017 


Seedsecdle 
Beedz~00069 


20602060089 


Becozecooss Beedz=esoots 


Bee02060033 CABLE ASSY, 20 MHZ INPUT, WHITE/BLUE 
(7/0 Pe, INCLUDES MPI1O AND MPI1) 

CABLE ASSY,20/30 MHZ, AMITE/ORANGE 
(P/O Pey SEE “P10) 

CABLE ASSY,360/650 MHZ, AHITE/YELLOR 


(P/O Pes SEE “P10) 


86002060033 


See02e50087 Bee02=50067 


Seeoz~sooss Bseozeeogsé 


125120196 


CONNECTOR|PC EDGE 1S5eCONT/ROW 1eROn 
(P70 218) 


L2Si9019s 


MISCELLANEOUS ParTs 


036000189 
037001089 
0379-2994 


INSULATOReCOVER NEOPRENE 

KNOSeBASE 1/2 JGK ,125eINeID 

KNOB-BASE-PTR-AND-BAR 1/2 JK .25-IN-ID 
COPTION 001 ONLY) 

KNOB,OUTPUT RANGE SMITCHCEXCEPT OFT 001) 


o340e0189 
0370201089 
0370-2935 


O37 002798 037002796 


034000065 SPACERSEND , 87S eI NOLS siiselNelD 
(OPTION O03 ONLY) 

CONTACTSCONN FEM CRE , 0820 TNeCONT SZ 

wASMEReLK INTL T 1/8 IN , 258" Nel 

{OPTION 003 ONLY) 


os8oe00ss 


12Si90e1911 
219000007 


p2S5iei9it 
Z2190s0007 


2950209052 


NUT emExeDSL etm Au [/SeS0e THD , O82 No TaK 
(OPTION 003 ONLY) 

RASHEROFL MTILC 378 IN ,378eTN@ID 

WASMERSSPR wavy 5/2 IN ,eeelNelD 

(EXCEPT OPTION 001) 


ORDER By DESCRIPTION 


3050-0029 
3050°0090 


3080"0029 
3050°0090 


8e001°00013 
Seeoie000ls 


LATCH 

SRACKET, ATTENUATOR 
CEXCEPT OPTION 001) 

PANEL, FRONT 

(EXCEPT OPTICN O01) 


Beedieo0013 
Seediedoois 


Soe01900036 Beediecooo3ss 


Beediecoose 
Beedleoo0s2 
Beediezooi? 


8e001-90036 
$6601-000S2 
Bee0ie20017 


MOUNT, METER 

COVER, MALE 

MOUSING, FRONT 
(EXCEPT OPTION 003) 

STUD LATCH 


8ee01-20019 BeedieZzoois 


Beeoiezoo20 9 WASHER LATCH Beediegoo20 
Beseotezo0es | 6 FRAME, FRONT PANEL Beedlezo0e9 
Beedie2008o | i GUIDE, PLUGSIN Seecdlezoo8o 
Besoiesoors | 7 SCREa, METER AadJUST Beediesoois 
Besoz~eo000s F suPrort, TOF Beso2eoo0os 


Seeo2~eocdde SUPPORT, BOTTOM Beede~0000e 
80002000007 PANEL, FRONT (OPTION O01 ONLY) 8002000007 
Beed2e20019 PLATE, FRONT SUPPORT Beedz2=20019 
See02020028 GUIDE, CONNECTOR Besdze20028 


80603000001 SUPPORT, RIGHT FRONT Beed3s~e0000) 


86603-00002 SUPPORT, RIGHT SEa® Beedseoocce 
See03eo0003s SUPPORT, MIXER 86003200003 
88003200008 SUPPORT, LEFT Boedseooocs 
See0s~00009 CLAMP (OPTION O02 ONLY) Beedseoo0os 


eoow ons oo euMe oO 


Be003000011 Beedseodol! 


PANEL, FRONT (OPTION 003 ONLY) 


Beeosezo018s | 7 SUPPORT, DOVSLER BSOUSING Beedse20018 
Beegte20020 1 wINDOw (EXCEPT OPTION 002) Beedde20020 
Sesose~e20025 ¢ PANEL, REAR Beeddez0028 
Beeoosez200z26 | 7 MOUSING, FRONT (OPTION 003 ONLY) Beeddez2oc2s 
Seeosez0028 F PLATE, REAR SUPPORT Beedsez20028 


80003220035 WINDOW (OPTION O02 ONLY) See03eZ20035 


See introduction to this section for ordering information 
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Replaceable Parts 
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Manufacturer Name 


GTE SYLVANIA MINJATURE LT PROD 

ANY SATISFACTORY SUPPLIER 
ALLEN@SRADLEY CO 

TExAS INSTR INC SEMICOND CMPNT DIV 
PCA CORP SOLID STATE DIV 

SPECTROL ELECTRONICS CORP 

AMPRENOL SALES DIV OF BUNKEReRAMO 
kKDI PYROFILM CORP 

MOTOROLA SEMICONDUCTOR PRODUCTS 
PRECISION MONOLITHICS INC 

U § CAPACITOR CORP 

SIGNETICS CORP 

CORNING GLASS WORKS (BRADFORD) 
VARADYNE INC 

NATIONAL SEMICONDUCTOR CORP 
HEWLETT©PACKARD COQ CORPORATE HQ 
MEPCO/ELECTRA CURP 

STETTNER@TRUSH INC 

SPRAGUE ELECTRIC CO 

ELECTRO MOTIVE CoRP SUB IEC 
BECKMAN INSTRUMENTS INC HELIPOT DIV 
TI METALLURGICAL MATERIALS DIV 
wINCHESTER ELEK DIV LITTON INO INC 
MICROWAVE ASSOCIATES INC 


Table 6-4. Code List of Manufacturers 


Address 


HILLSBORO 


MILWAUKEE 
DALLAS 
SOMERVILLE 
CIty OF IND 
BROADVIEW 
WHIPPANY 
PHOENIX 
SANTA CLARA 
BURBANK 
SUNNYVALE 
BRADFORD 
SANTA MONICA 
SANTA CLARA 
PALO ALTO 
SAN DIEGO 
CAZENOVIA 
NORTH ADAMS 
WILLIMANTIC 
FULLERTON 
ATTLEBORO 
OAKVILLE 
BURLINGTON 


Zip Code 


7-1. INTRODUCTION 


7-2. This section contains manual change instruc- 
tions for backdating this manual for HP Model 
86603A RF Sections that have serial number 
prefixes that are lower than the last prefix listed on 
the title page. 


7-3. MANUAL CHANGES 


7-4. To adapt this manual to your instrument, 
refer to Table 7-1 and make all of the manual 
changes listed opposite the instruments serial 
number or prefix. The manual changes listed in 


Manual Changes 


SECTION VII 
MANUAL CHANGES 


serial number sequence and should be made in the 
sequence listed. For example, Change A should be 
made after Change B; Change B should be made 
after Change C, etc. Table 7-2 is a summary of 
changes by component. 


7-5. If the serial number of the instrument is not 
listed on the title page of this manual, or in Table 
7-1, it may be documented in a yellow MANUAL 
CHANGES supplement. For additional important 
information about serial number coverage, refer 
to INSTRUMENTS COVERED BY MANUAL in 
Section I. 


Table 7-1. Manual Changes by Serial Number 


Serial Prefix 
or Number 


Make Manual 
Changes 


R thru E 
R thru F 


1515A 


1521A0091 thru 
1521A00220 


1521A00221 thru 
1521A00240 


R thru G 
R thru H 
R thru I 


1543A 


1550A00311 thru 
1550A004381, 
1550A004383 thru 
1550A004387, 
1550A00439 thru 
1550A00462, 
1550A00470 thru 
1550A00474, 
1550A00476, 


Make Manual 
Changes 


Serial Prefix 
or Number 


R thru J 
(cont’d) 


1550A00478 and 
1550A00479 


1550A00463 thru 
1550A00469, and 
1550A00477 


R thru K 
1625A R thru L, J 
1637A R thru K 
1638A R thru M, K 
1639A R thru L 
1640A R thru M 
1653A R thru N 
1734A R thru O 


1816A R thru P 


7-1 


Manual Changes 


Table 7-2. Summary of Changes by Component 


Assembly 
Part No. 


R3 R83, R7, 

cs , ae 
Pee Be 
a ees 


eee eee 


NOTE 


Be sure to check the serial number of your instrument against 
Table 7-1 to see which changes apply. 


7-2 


y . 
7 . 7 


~ eee cer 3 —a 


1ANGE INSTRUCTIONS 


{ANGE B 

14, Table 6-3: 

“Change C8 to 0160-3451, CAP-FXD 0.01 UF +80 —20%100 WVDC CER, 28480, 0160-3451, 
Shange C9 to 0180-2141, CAP-FXD 3.3 UF #10% 50 VDC TA, 56289, 150D335X9050B2. 

~ Change L1 and L2 to 9140-0210, COIL FXD MOLDED RF CHOKE 100 UH 5%, 24226, 15/103. 


ms 

Service Sheet 6: 

Show C8 (now 0.01 UF) connected from the junction of L1 and L2 to ground. 
Change C9 to 3.3 UF. 


CHANGE C 


Table 6-3 and Service Sheet 7: 
Change the part number of A22A3 to 86603-60047. 


CHANGE D 


Page 6-9, Table 6-3: 
Change AOR5, R6, R15, R25, and R26 to 0811-2815, RESISTOR 1.5 OHM 5%, 0.6W TUBULAR, 
91637, RS1/2-T2-IR5-J. 


Service Sheet 9: 
Change the value of A9R5, R6, R15, R16, R25 and R26 to 1.5 ohm. 


CHANGE E 


Table 6-3 and Service Sheet 10: 
Change the part numbers of A21U8 to 1826-0013. 


CHANGE F 


Page 6-15, Table 6-3: 
Change L2 to COIL-FXD MOLDED RF CHOKE 160 UH 5%. 


Page 8-31, Figure 8-17 (Service Sheet 6): 
Change the value of L2 to 160 UH. 


CHANGE G 


Page 5-9, Figure 5-6: 
Replace figure with Figure 7-1. 


Page 5-10, paragraph 5-29: 
Delete from the equipment list “Digital Voltmeter ......... HP 34740A/34702A.” 
Change the procedure as follows: 


3. Set the sweep generator controls as follows: sweep range to 110 MHz, frequency to 80 MHz, 
output level at —10 dBm, sweep video, and sweep mode free-slow. 


nn eee aE UE EEEESSEEE ESSE 
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Manual Changes 


MANUAL CHANGES 


CHANGE G (Cont'd) 


SPECTRUM ANALYZER 


RF INPUT 


@M INPUT 


SYNTHESIZED SIGNAL 
GENERATOR SYSTEM 


Figure 7-1. Phase Modulator Driver Frequency Response Adjustment Test Setup (Change G) 


Page 5-10, procedures (cont’d): 


6. Set the spectrum analyzer controls for center frequency of 1.05 GHz, frequency span per division 
20 MHz, resolution bandwidth 300 kHz, input attenuation 30 dB, vertical sensitivity per division 
10 dB, and sweep time per division 2 ms. 


~l 


. Adjust the sweep generator output level so the sidebands are approximately 34 dB below the 
carrier level. 


8. Set the spectrum analyzer vertical sensitivity per division to 2 dB. 


9. Adjust the Frequency Response control (A16C8) for maximum flatness within 40 MHz of the 
carrier and for the minimum peaking at 80 MHz. 


10. Disconnect the sweep generator from the A16 Assembly and set the signal generator LINE switch 
Loa bbae 


11. Carefully remove the RF Section. Be careful not to damage the cables. Reconnect W12 to A16J1. 


Page 5-11, Figure 5-8: 
Change the reference ‘‘step 15”’ to step ‘‘13” in two places. 


Page 5-11, paragraph 5-30: 
Change the last sentence of step 2 to: ‘‘Be sure to use the correct test oscillator output and the correct 
low pass filter’. 


Page 5-12, paragraph 5-30: 
Change the procedure as follows: 


8. Set the spectrum analyzer controls for a center frequency of 100 MHz, resolution bandwidth of 
10 kHz, frequency span per division of 0.5 MHz, sweep time per division 10 ms, input attenuation 
of 30 dB, vertical scale per division to 2 dB, and adjust the reference level to a readable level. 
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Manual Changes 


MANUAL CHANGES 


CHANGE G (Cont'd) 
9. Adjust A16R4 one-eighth turn counterclockwise. If A16R4 is in contact with the ccw stop, 
increase the value of A16R5. 


NOTE 


The normal value range is 10 to 316 ohms. 


Set the frequency of the System Under Test to 100 MHz and repeat steps 7 and 8. 


10. Adjust A16R4 one-eighth turn clockwise. If A16R4 is in contact with the cw stop, decrease the value 
of A16R5. 


NOTE 


The normal value range is 10 to 316 ohms. 
Set the frequency of the System Under Test to 100 MHz and repeat steps 7 and 8. 


11. Set the FM discriminator controls for the 10 MHz range, and 0.1V sensitvity. Insert an internal 
1 MHz low pass filter. 


12. Set the spectrum analyzer controls for a center frequency of 200 kHz, resolution bandwidth to 
3 kHz, frequency span per division to 50 kHz, input attenuation to 0 dB, log reference level to a 
convenient level, vertical sensitivity per division to 10 dB, and scan time per division to 10 ms. 


13. Set the Reference System controls for a center frequency of 309 MHz and an output level of +7 dBm. 


14. Set the System Under Test center frequency to 300 MHz with a modulation level of 100° as read on 
the front panei meter. 


Page 5-13, paragraph 5-30: 
Change the procedure as follows: 


15. Refer to Figure 5-8 and connect the System Under Test OUTPUT to the RF input of the mixer. 
Connect the FM Discriminator output to the spectrum analyzer RF input. 


16. Adjust the spectrum analyzer reference level control until the peak of the fundamental 100 kHz 
signal is viewed on the CRT display at the log reference graticule line. 


17. Adjust A16R38 to null the second harmonic level; adjust A16R1 to null the third harmonic level. 


NOTE 


After passing through an FM discriminator, the harmonic 
distortion of a @M signal will increase in level of 6 dB per 
octave. Therefore, the second harmonic will be 6 dB higher 
and the third harmonic 9.5 dB higher than with a phase 
demodulator. 


18. Step the System Under Test center frequency down 1 Hz. Note the direction and amount of 
readjustment of A16R3 and R1 necessary to null the second and third harmonics. 


7-5 


Manual Changes 


MANUAL CHANGES 


CHANGE G (Cont'd) 


19. Set A16R3 and R1 for the best compromise (minimum second and third harmonic levels) at both 
center frequency settings of 299.999999 and 300 MHz. 


20. Repeat steps 4 through 20 until all the following conditions are met without further adjustment. 


a. Carrier and first sidebands equal within 0.5 dB when changing Center Frequency of System 
Under Test between 100 and 99.999999 MHz (steps 7 and 8). 


b. Second harmonic levels are equal within 4 dB or >40 dB down from the fundamental as 
indicated by the spectrum analzyer at center frequencies of 300 and 299.999999 MHz 
(Step 19). 


c. Third harmonic levels are equal within 4 dB or >35 dB down from the fundamental as indi- 
cated by the spectrum analyzer at center frequencies of 300 and 299.999999 MHz (Step 19). 


21. Replace the mainframe cover and wait 10 minutes. Check that the conditions outlined in step 20 
are still met. If not, repeat steps 4 through 20. 


Delete steps 22 and 23. 


Page 5-14, Figure 5-9: 
Change the reference “‘step 11” to “‘step 13”’. 
Change the second sentence of step 2 to ‘‘Be sure to use the correct test oscillator output and the correct 
low pass filter.” 


Page 5-15, paragraph 5-31: 
Change the procedure as follows: 


8. Adjust A16R2 until the carrier and first sidebands are of equal amplitude. 


9. Step the System Under Test center frequency down 1 Hz to 99.999999 MHz. The carrier and first 
sidebands should be within 0.5 dB. If the difference is less than or equal to 0.5 dB, proceed to 
step 11. Ifthe difference is greater than 0.5 dB, and if the ¢M deviation is <82° (first sideband is 
of lower amplitude than the carrier) proceed to step 9. If the #M deviation is >82° proceed to 
step 10. 


10. Adjust A16R4 one-eight turn clockwise. If A16R4 is in contact with the cw stop, decrease the 
value of A16R5. 


NOTE 


The normal value range is 10 to 316 ohms. 
Set the frequency of the System Under Test to 100 MHz and repeat steps 7 and 8. 
11. Set the spectrum analyzer controls for a center frequency of 2 MHz, resolution bandwidth to 30 kHz, 
frequency span per division to 0.5 MHz, input attenuation to 0 dB, log reference level to a convenient 


level, vertical sensitivity per division to 10 dB, and scan time per division to 10 ms. 


12. Set the System Under Test center frequency to 300 MHz with a modulation level of 100° as read on 
the front panel meter. 
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Manual Changes 


MANUAL CHANGES 


_ CHANGE G (Cont'd) 


13. Connect the phase modulation test set between the signal generator output and the spectrum 
analyzer input as shown in Figure 5-9. 


14. Adjust the spectrum analyzer reference level until the peak of the fundamental 1 MHz signal is 
viewed on the CRT display at the log reference graticule line. 


15. Adjust A16R38 to null the second harmonic level; adjust A16R1 to null the third harmonic level. 


16. Step the System Under Test center frequency down 1 Hz. Note the direction and amount of 
readjustment of A16R8 and R1 necessary to null the second and third harmonics. 


17. Set A16R3 and R1 for the best compromise (minimum second and third harmonic levels) at both 
center frequency settings of 299.999999 MHz and 300 MHz. 


18. Repeat steps 4 through 17 until all the following conditions are met without further adjustment. 


a. Carrier and first sidebands are equal within 0.5 dB when changing center frequency of System 
Under Test, between 100 and 99.999999 MHz (steps 7 and 8). 


b. Second harmonic levels are equal within 4 dB or >40 dB down from the fundamental at 
center frequencies of 300 and 299.999999 MHz (step 17). 


ec. Third harmonic levels are equal within 4 dB or >35 dB down from the fundamental at center 
frequencies of 300 and 299.999999 MHz (step 17). 


19. Replace the mainframe cover and wait 10 minutes. Check to see if the conditions outlined in 
step 18 are still met. If not, repeat steps 4 through 18. 


Delete steps 20 and 21. 


Page 6-2, Table 6-1: 
Add A22A2 (reference designation), Doubler Amplifier Assembly No. 1 (Description), 86603-60031 
(Exchange Assembly), and 86603-60027 (New Assembly). 


Page 6-11, Table 6-3: 
Change the parts list for the A16 Assembly as shown in this section. 


Page 8-29, Figure 8-15 (Service Sheet 5): 
Replace Figure 8-15 with Figure 7-2. 


CHANGE H 


Page 6-12, Table 6-3: 

Change: 
A17C1 to A17A1C1 
A17C2 to A17A1C2 
A17C3 to A17A1C83 
A17CR1 to A17A1CR1 
A17CR2 to A17A1CR2 

Add A17A1, 86603-60003, 1, PHASE MODULATOR BOARD ASSY, 28480, 86603-60003. 
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CHANGE H (Cont'd) 


Manual Changes 


MANUAL CHANGES 


F Page 8-29, Figure 8-17 (Service Sheet 5): 


Change the diagram as shown in the partial schematic. 


Al7 PHASE MODULATOR | ASSEMBLY (86603-60019) 
=a 


PHASE MODULATION BOARD 
ASSEMBLY (OPTION 002 


Figure 7-3. Phase Modulator Assembly (P/O Change H) 


CHANGE | 
Page 6-9, Table 6-3: 


Add A9QR9, 0698-4002, RES: 5K 1%0.125W F TC=0 +100, 16299, C4-1/8-TO-5001-F 


AQR10, 0698-4002, RES: 
AQR19, 0698-4002, RES: 
A9R20, 0698-4002, RES: 
AOR29, 0698-4002, RES: 
A9R30, 0698-4002, RES: 
A9R39, 0698-4002, RES: 
A9R40, 0698-4002, RES: 


5K 1% 0.125W F TC = 0#100, 16299, C4-1/8-TO-5001-F 
5K 1% 0.125W F TC = 0+100, 16299, C4-1/8-TO-5001-F 
5K 1% 0.125W F TC = 0+100, 16299, C4-1/8-TO-5001-F 
5K 1% 0.125W F TC = 0+100, 16299, C4-1/8-TO-5001-F 
5K 1% 0.125W F TC = 0+100, 16299, C4-1/8-TO-5001-F 
5K 1% 0.125W F TC = 0+100, 16299, C4-1/8-TO-5001-F 
5K 1% 0.125W F TC = 0+100, 16299, C4-1/8-TO-5001-F 


Page 8-37, Figure 8-25 (Service Sheet 9): 
Replace Figure 8-25 with Figure 7-4. 


CHANGE J 


Page 8-33, Figure 8-19 (Service Sheet 7): 
Change A22A38R83 and A22A3R7 to 162 ohms. 
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to 1820-0639. 
me Misee> 

‘igure 8-30 (Service Sheet 11): 

ye diagram as shown in the partial schematic. 


U4 FULL ADDER 
U7 BCD TO BINARY 1820-0305 
DECODER 1820-0639 


OVER-RANGE 


aS SS —:::0€0€0 0 TT 2... oe 


Figure 7-5. Service Sheet 11 Partial Schematic (P/O Change K) 


CHANGE L 


Page 6-138, Table 6-3: 
Change A20R15 to 0698-7241, 1, RESISTOR 1.62K 2% 0.05W F TC=0+100, 16299, C3-1/8-TO-1621-G. 


Page 8-338, Figure 8-19 (Service Sheet 7): 
Change A22A3R8 and A22A3R7 to 162 ohms. 
Change A22A38R8 and A22A3R11 to 909 ohms. 
Add a 26.1 ohm resistor (A22R38) in the line between A22A2C12 and A22A38C12. 


Page 8-43, Figure 8-32 (Service Sheet 12): 
Change A20R15 to 1620 ohms. 
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Model 86603A 


MANUAL CHANGES 


CHANGE M 


Page 8-33, Figure 8-19 (Service Sheet 7): 
Change A22A2C1 and A22A8C1 to 2.2 pF. 
Delete A22A2C138. 


CHANGE N 


Page 6-8 and 6-9, Table 6-3: 
Replace the parts list for A9 Attenuator Driver Assy with Table 7-3 Replaceable Parts (Part of Change N). 


Page 8-37, Figure 8-24: 
Replace the figure with Figure 7-6, Component Locations Diagram (Part of Change N). 


Page 8-37, Figure 8-25 (Service Sheet 9): 
Replace the schematic with Figure 7-7, Schematic Diagram (Part of Change N). 


CHANGE O 


Page 6-15, Table 6-3: 
Delete L3 under CHASSIS PARTS. 
Page 8-27, Figure 8-12 (Service Sheet 4): 
Delete L3 between A12P13 pins 9, K and P5. 


CHANGE P 
Page 6-15, Table 6-3: 
Delete L4 under CHASSIS PARTS. 
Page 8-43, Figure 8-32 (Service Sheet 12): 
Delete L4 between green wire and base of Q1. 


Table 7-3. Replaceable Parts (Part of Change N) (1 of 2) 


86602=60040 


190120025 
190120025 
190120025 
1901=#0025 
190120025 


190120925 
190120025 
19010025 


1895300213 
1AS4e0361 
1853=<0020 
185400071 
18SGeQ40U 


1853-20020 
1853-0213 
185400361 
1853-0020 
18540071 


18S4eq40u 
1853-0020 
185300213 
1A54U=0 so1 
1853"0020 


ATTENUATOR DRIVER ASSY 


(EXCEPT 


DIODE eGEN 
DIODE eGEN 
DIODE #GEN 
OIODE*GEN 
DIODE eGEN 


DIODE sGEN 
DIODE eGEN 
DIODE eGEN 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


OPTION 001) 


PRP 
PRP 
PRP 
PRP 
PRP 


PRP 
PRP 
PRP 


PNP 
NPN 
PNP 
NPN 
NPN 


PNP 
PNP 
NPN 
PNP 
NPN 


NPN 
PNP 
PNP 
NPN 
PNP 


100V 200MA DOe7 
100V 200M4 DO0e7 
100V 200MA D0e7 
100V 200M4 DOe7 
100V 200MA D097 


100V 200M4 D097 
100V 200A D097 
100V 200M4 DO#7 


2eNG236 SI TOeS POE{wW 
2N4239 SI TOeS PDS800MW 
SI POE300MW FTS1SOMHZ 
SI POZ300MW FT=200MHZ 
SI TO#18 PDe360MW 


SI PD=300MwW FT=E=LSOMHZ 
2N4236 SI TO*eS POEIW 
2N4239 SI TO#S PO=800MNW 
SI PDS300MW FTS150MHZ 
SI POS300MW FTE200MHZ 


SI TO#18 PD=360MwW 

SI PD2300MW FT=1SO0MHZ 
2N4236 SI] TO#S POsIW 
2N4239 SI TOS PDE800MA 
SI POD=300MW FTS150MHZ 


866002260040 


1901*00e5 
1901"0025 
190120025 
1901*0025 
19010025 


19010025 
190120025 
1901*°00e5 


2N4236 
2N4239 
185320020 
185420071 
186S5ueQu04u 


185320020 
2NU2so6 
2N4e39 
18530020 
18540071 


18S54e9u04 
1853-0020 
2N4236 
2N4239 
18530020 


Model 86603A 


MANUAL CHANGES 


Table 7-3. Replaceable Parts (Part of Change N) (2 of 2) 


HP Part 
Number 


Reference 
Designation 


Description Mfr Part Number 


18S4e0071 TRANSISTOR NPN SI PDS300MW FTE200MHZ 28480 1654"0071 
1AS4e9404 TRANSISTOR NPN SI TO#18 PD=S360MW 28480 1854"0404 
185320020 TRANSISTOR PNP SI PD&300MW FTS150MHZ 28480 1853-0020 
185320213 TRANSISTOR PNP aNU236 SI TOeS PDsiW 04713 2NU236 

18S4e(0361 TRANSISTOR NPN 2N4239 SI TOeS PDZB00MW 04713 2Nues9 

14853-20020 TRANSISTOR PNP SI PD&300MW FT8150MHZ 28480 1865320020 
185469071 TRANSISTOR NPN SI POS300MW FTS200MHZ 28480 185400071 
18SuUeQ404 TRANSISTOR NPN SI TO#18 PD2360MwW 28480 185400404 
185369020 TRANSISTOR PNP SI PD®300MW FTS150MHZ 28480 18530020 
075720280 RESISTOR 1K 1x ,125W F TC204"100 2u5u6 Cuel /BeT0elL001 oF 
075720159 RESISTOR 1K 1% ,5W F TC80+0100 28480 0757#0159 
075720159 RESISTOR 1K 1% SW F TC3040100 28480 0757"0159 

0698—= 3440 RESISTOR 196 1% ,125W F TCE0+"100 24546 CUel/BeT 091 96R OF 
068300335 RESISTOR 3,3 5x ,25w FC TCted400/4500 01121 CB33G65 

0683200335 RESISTOR 3,3 Sx ,25W FC TCB9400/4+500 o11et C833G65 

07570401 RESISTOR 100 1% ,125W F TC30¢e100 24546 CUel /BeT0elOleoFr 
075720401 RESISTOR 100 1% ,12S5W F TC8040100 24546 CUel/BeT0el Oller 


NOT ASSIGNED 
NOT ASSIGNED 


075720280 RESISTOR 1K 1% ,125W F TC5040100 24546 C4el/baT0e10016F 
075760159 RESISTOR 1K 1% ,5W F TCE04"100 28480 0757°0159 
075720159 RESISTOR 1K 1% ,SW F TC804e100 28480 075720159 
0698983440 RESISTOR 196 1% ,125W F TCt0+"100 24546 C4al/BeT00196ROF 
0683*0335 RESISTOR 3,3 SX% .25W FC TCE"U00/+500 01121 CB33G65 

068300335 RESISTOR 3,3 5% ,25W FC TC2e400/4+500 01121 CB3365 

075700401 RESISTOR 100 1% ,125W F TC#0+"100 24546 CYel/BeT0HlO1=F 
0757=0401 RESISTOR 100 1% ,125W F TC30+="100 24546 C4el/BeT0al019F 


NOT ASSIGNED 
NOT ASSIGNED 


075760280 RESISTOR 1K 1% ,125W F TCE0¢e100 24546 CUwl /BeT0elL 001 oF 
075700159 RESISTOR 1K 1% ,SW F TCE0+e100 28480 0757*°01S9 
075720159 RESISTOR 1K 1% SW F TCE0+*100 28480 075720159 
06983440 RESISTOR 196 1% ,125W F TC#0+"100 24546 CUel /BeT 001 96ROF 
068300335 RESISTOR 3,3 5% ,25W FC TC#"400/+500 o1iel CB336S5 

075720401 RESISTOR 100 1% ,125W F TC204"100 24546 CUnl /BeT0elOloF 
075720401 RESISTOR 100 1% ,125W F TC=0+"100 24546 CUel/BuT0l1OLeoF 


NOT ASSIGNED 
NOT ASSIGNED 


0757-0280 RESISTOR 1K 1% ,125W F TC304"100 24546 C4el/BaT0HlL001 =F 

075720159 RESISTOR 1K 1% ,5w F TCE0¢"100 28480 075720159 

0757%0159 RESISTOR 1K 1% ,5wW F TC0+"100 28480 075720159 

06989 3udO RESISTOR 196 1% ,125W F TCE0+"100 24546 Cue{/BeT0"1 96ROF 

081182815 RESISTOR 1,5 5% ,75W PW TCB0+@50 91637 RSis2eTeeitRSeJ 

0811062815 RESISTOR 1,5 5% ,75W PW TCEQ+eS0 91637 RSi/2eTeeikSeJ 

0757e0401 RESISTOR 100 1% ,125W F TCs0+"100 24546 C4el/BeT0H101 oF 

0757*0401 RESISTOR 100 1% ,125W F TCs0+e100 24546 Cuel/ReT0el0leF 

190263002 DIODE*ZNR 2,37V S% DO©7 PDs,uw TCze,074% 28480 ! 190283002 
1902°3002 DIODE*®ZNR 2.37V 5X DO#7 PDS,4Ww TCE", 074% 28480 1902"300e | 
1902-3002 DIODEeZNR 2,37V S¥ D007 PDE,4W Tle, 07U% 28480 1902"300e 

190263002 


AQ MISCELLANEOUS 


148020073 
4040*07S2 


PINeROLL ,062*IN@DIA ,25eINelLG BEeCU 
EXTRACTOR®PC BOARD YEL POLYC 


28480 148020073 


DIODEeZNR 2,37V 5X DOe7 PDE,4Ww TCEe,07UX 28480 190283002 
; 28480 4040*07Se 
| 


7-138 


B ” “ 400 


HbR 


Figure 7-6. A9 Attenuator Driver Assembly Component Locations (Part of Change N) 


CHANGE OQ 


Table 5-1: 
Delete the entry for A21R36. 


Table 6-3 and Service Sheet 10 (schematic): 
Delete A21R36. 


CHANGE R 


Table 6-3: 
Change A2R9 to 0757-0276 RESISTOR 61.9 1% 
L250.W ETC = 0-100, 


Service Sheet 8 (schematic): 
Change the value of A2R9 to 61.9 ohms. 
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8-1. INTRODUCTION 


8-2. This section contains troubleshooting and 
repair information for the RF Section plug-in. 
Safety of technical personnel is considered. Circuit 
operation and troubleshooting on system, plug-in 
and assembly levels is provided. 


8-3. The service sheets normally include princi- 
ples of operation and troubleshooting information, 
a component location diagram, and a schematic, 
all of which apply to a specific portion of circuitry 
within the instrument. 


8-4. Information related to operation of the RF 
Section plug-in as part of the 8660-series Synthe- 
sized Signal Generator System is provided in Ser- 
vice Sheet 1. 


8-5. Service Sheets 2 and 3 include an overview 
of RF Section operation, troubleshooting on an 
assembly or stage level, and a troubleshooting 
block diagram. The block diagrams also serve as an 
index for the remaining service sheets. 


8-6. The Schematic Diagram Notes, Figure 8-1, 
aid in interpreting the schematics. 


8-7. The last foldout in the manual includes a 
table which cross-references all pictorial and sche- 
matic locations of each assembly, chassis mounted 
component, and adjustable component. The figure 
is a pictorial representation of the RF Section and 
shows location of the aforementioned parts. 


8-8. SAFETY CONSIDERATIONS 


8-9. Although this instrument has been designed 
in accordance with international safety standards, 
this manual contains information, cautions, and 
warnings which must be followed to ensure safe 
operation and to retain the instrument in safe con- 
dition (see Sections II, HI, and V). Service and 
adjustments should be performed only by qualified 
service personnel. 


8-10. Any adjustment, maintenance, and repair of 
the opened instrument under voltage should be 
avoided as much as possible and, when inevitable, 
should be carried out only by a skilled person who 
is aware of the hazard involved. 


Service 


SECTION VIII 
SERVICE 


8-11. Capacitors inside the instrument may still 
be charged even if the instrument has been discon- 
nected from its source of supply. 


WARNING 


The service information is often used 
with power supplied and _ protective 
covers removed from the instrument. 
Energy available at many points may, 
constitute a shock hazard. 


8-12. PRINCIPLES OF OPERATION 


8-13. The Principles of System Operation ex- 
plains how the RF Section operates within the 
Synthesized Signal Generator System, i.e., how 
other sections affect the RF Section and in turn 
how they are affected by the RF Section. Control 
functions in both local and remote modes are also 
explained. 


8-14. Service Sheet 1 includes a block diagram 
and an explanation of system operation with re- 
spect to the RF Section. 


8-15. Overall operation of the RF Section is 
discussed in Service Sheet 2 and 3. The remaining 
service sheets are concerned only with sections 
and/or circuit assemblies within the RF Section 
plug-in. 


8-16. TROUBLESHOOTING 


NOTE 


When a malfunction occurs, refer to 
Section VIII of the HP Model 8660- 
series mainframe Operating and Service 
Manual to begin troubleshooting 
(System Troubleshooting Guide). Then, 
if that information indicates possible 
problems in the RF Section, refer to the 
Systems Troubleshooting information in 
Service Sheet 1. This information may 
be used to isolate the defect to the RF 
Section, another plug-in, or the main- 
frame. If the problem is in this plug-in, 
turn to Service Sheet 2 for further 
troubleshooting information. 


8-1 


Service 


8-17. System Troubleshooting 


8-18. The System Troubleshooting information in 
Section VIII of the HP 8660-series mainframe 
manual should be used when first attempting to 
isolate a circuit defect. If the defect cannot be 
isolated to an individual instrument in the system, 
the technician is normally directed to the System 
Troubleshooting in the RF Section manual (Service 
Sheet 1). The problem may then be isolated to the 
RF Section, Modulation Section, Frequency Ex- 
tension Module, or the mainframe. 


8-19. RF Section Troubleshooting 


8-20. When the defect has been isolated to the 
RF Section, refer to Service Sheet 2. This informa- 
tion is used to isolate the problem to a section or 
assembly. 


8-21. Troubleshooting Aids 


8-22. Circuit Board Aids. Test points are physic- 
ally located on the circuit boards as metal posts or 
circuit pads and usually have either a reference 
designator (such as TP1) or a label which relates to 
the function (AM, Pulse, ID, etc.). Transistor 
emitters, diode cathodes, the positive lead of 
electrolytic capacitors, and pin 1 of integrated 
circuits are indicated by a variety of symbols such 
as E, a diode symbol, +, and a tear-drop shape 
respectively. Also, a square circuit pad (as opposed 
to the round pad) may be used in place of any of 
the previously mentioned symbols. 


8-23. Service Sheet Aids. RF levels, ac voltages, 
and dc voltages are often shown on schematic 
diagrams. Integrated circuit connection diagrams 
plus diagrams of relays and printed circuit con- 
nectors help to locate specific inputs and outputs. 
Notes are used to explain certain circuits or 
mechanical configurations not easily shown on the 
schematic. 


8-24. The locations of individual components 
mounted on printed circuit boards are found on 
individual service sheets on the pictorial repre- 
sentation of the circuit boards. Chassis mounted 
parts, major assemblies, and adjustable components 
locations are found on the last foldout in this 
manual. 


8-25. Table 8-1, Schematic Diagram Notes, pro- 
vides information relative to symbols and values 
shown on the schematic diagrams. 
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8-26. Service Kit and Extender Boards. The HP ~ 
11672A Service Kit contains interconnect cables _ 
RF cables, various coaxial adaptors, and an ad- 
justment tool, all of which are useful in servicing 
the RF Section plug-in. Refer to the HP 11672A 
Operating Note for a listing and pictorial repre- 
sentation of the contents. A list of the service kit 
contents is also found in the Test Equipment and 
accessories list in Section I of the mainframe 
manual. 


8-27. Circuit board extenders are provided with 
the mainframe. These extender boards enable the 
technician to extend plug-in boards clear of the 
assembly to provide easy access to components 
and test points. Refer to the list found under 
Accessories Supplied in Section I of the main- 
frame manual. 


8-28. RECOMMENDED TEST EQUIPMENT 


8-29. Table 1-2 lists the test equipment and 
accessories recommended for use in servicing the 
instrument. If any of the recommended test equip- 
ment is unavailable, instruments with equivalent 
specifications may be used. 


8-30. REPAIR 


8-31. General Disassembly Procedures 


CAUTION 


The Model 86603A RF Section, when 
used with early model mainframes, has 
—32 Vdc exposed on the A20 Assembly 
and on Q1 whenever the mainframe LINE 
switch is set to STBY. During adjustment 
and maintenance, do not contact these 
parts with metal tools. Damage can occur 
to the mainframe power supply, the A20 
Assembly and/or Q1. Models 8660A and 
8660C with serial prefixes 1508A and 
below, and all 8660B’s, have this 
characteristic. 


8-32. Procedures for removing the RF Section plug- 
in from the mainframe and the covers from the plug- 
in are found on the left-hand foldout page immedi- 
ately preceding the last foldout in the manual. 


8-33. The machine screws used throughout the plug- 
in have a Pozidriv head. Pozidriv is very similar in 
appearance to the Phillips head, but using a Phillips 
screwdriver may damage the Pozidriv screw head. 


lowing assemblies if any is found to be defective 
during troubleshooting: 


A5 Modulator Assembly 

A6 1-1300 MHz Amplifier Assembly 
A8 4 GHz Amplifier Assembly 

A13 Attenuator Assembly 

A15 20 MHz Amplifier Assembly 
A18 Circulator Assembly 

A19 3.9 - 4.1 GHz Isolator Assembly 
AT1 Isolator _ 

AT2 3 dB Attenuator 

FL1 4 GHz Band Pass Filter 


NOTE 


The A22 Frequency Doubler Assembly is 
a partially repairable assembly. Refer to 
the paragraph entitled Repair Procedures 
for more information. 


8-36. Module Exchange Program 


8-37. The following restored assemblies may be 
ordered as replacements under the Module Exchange 
Program: 


A13 Attenuator Assembly 
A22 Frequency Doubler Assembly 


Fefer to Section VI for ordering information. 


8-38. Repair Procedures 


8-39. LO Signal Circuits Repair Procedure. Refer 
to Figure 8-1. This procedure is used in conjunction 
with Service Sheet 2 for isolating circuit defects 
which are evident as a phase modulation problem 


Service 


or an incorrect LO signal level (Option 002 instru- 
ments only). Perform the procedure if one of the 
following components is suspected of being de- 
fective: W1, W2, W10, W13, W14, A7, A8, A17, 
A18, A19, or AT2. 


8-40. The A22 Frequency Doubler Assembly Re- 
pair Procedure. Refer to Figure 8-2. This procedure 
is used after it has been determined that the prob- 
lem is in the A22A2 Assembly, A22A3 Assembly, 
or elsewhere in the A22 Assembly. Refer to Service 
Sheet 7 for A22 Assembly troubleshooting proce- 
dures. 


8-41. Front Panel Housing Disassembly and Re- 
pair Procedure. Circuits and parts located in the 
Front Panel Housing are the meter, output range 
switch, and vernier control, and (in option 003 
instruments) the A23 Doubler Logic Assembly. Per- 
form the procedure in Table 8-1 to gain access to 
these circuits for purposes of repair. 


8-42. Rear Panel Disassembly Procedure. To gain 
access to assemblies and parts mounted on or behind 
the rear panel, refer to Figure 8-3. The A12 Logic 
Mother Board, A15 20 MHz Amplifier, Frequency 
Doubler Test Switch, A24 Frequency Doubler Test 
Switch Assembly (option 003 only) and the P6 
Interconnect Plug are accessible only after removing 
the panel. 


8-43. Post Repair Adjustments 


8-44. After a defective circuit is repaired, refer to 
Section V and perform the adjustment procedure(s) 
for circuits which may be affected by the change. 
Consider the instructions under paragraphs entitled 
Related Adjustments and Post Adjustment Tests. 
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L.O. SIGNAL CIRCUITS REPAIR 


AI? 
PHASE 
MODULATION 
ASSEMBLY 


INPUT — 


NOTE 


In conjunction with this procedure, use the troubleshooting 
information on Service Sheet 2 to isolate a circuit malfunction 
to one of the following assemblies, circuits, or cables: A7, A8, 
A18, A19, AT2, W1, W2, W10, or W183 (RF problem); A17 or 
W14 (phase modulation problem). The procedure applies for 
option 002 instruments only. 


Set the mainframe LINE switch to STBY. 


Remove screws eh ; ae , and 14) to release the A1l7 Phase Modulator ep and A18 
Circulator ée Assemblies. 


With a 5/16” open end wrench, loosen the SMA connectors 6) A PA) , and 9) . Carefully 
pull the assemblies 8 and @ away from the aluminum decking until A17 & slips past 


AT1L®. 


Figure 8-1. L.O. Signal Circuits Repair (1 of 3) 


Phase Modulation Problems. Separate A17 and A18 at connectors 2 and & . Set the 
system LINE switch to ON. Measure the output of W14 at connector 12) : 


Set the system LINE switch to STBY, replace the defective part of the assembly. Reassemble 
the items in the reverse order given for disassembly. 


CAUTION 


Be sure W14 @ runs under connector @ and is not crushed 
-under A17 GD : 


RF Problems. To measure the LO signal at the output of A18 @ , remove the SMA con- 
nectors 6) and & , and set the System LINE switch to ON. 


If the output from A18 is correct, proceed to step h. Otherwise, determine which of A18, 
W13, A19, or W1 is defective by measuring the outputs of W13, A19, and W1. Refer to 


Service Sheet 2. 
CAUTION 


With the LINE switch in the STBY position, the +32 Vdc un- 
regulated voltage may be connected to the RF Section A20 
Assembly and 01. During maintenance, care must be taken 
not to contact these parts. Damage to the mainframe power 
supply may occur. 


Disconnect the System’s line (mains) power. Release the A20 Assembly by removing the 
screws (one each where circuit board and aluminum decking meet). Lift the assembly 
straight up. Connect a ground lead from the chassis to the angle bracket which is connected 
to the ground point on the circuit board. 


Remove cable W2 at the A8 Assembly output. (The A8 output jack is closer to the top of 
the RF Section). 


Reconnect the System’s line (mains) power. Measure the output level from A8 (refer to 
Service Sheet 2). If the output level is correct, determine if cable W2 or the A7 Mixer 
Assembly is defective. If the level is incorrect, proceed to step k. 


Remove the three screws which secure the A8 Assembly. Remove the cable connector Pao 
at the output of A18. Carefully pull A8 away from the decking so the end of AT2 (con- 
nected to the input of A8) is exposed. 


With the wrench, loosen and remove AT2 from A8. Carefully remove W10 and AT2 from 
between the decking. 


Reconnect the cable to the output of A18 @ . Check the outputs from AT2 and W10 to 
determine if AT2, W10, or A8 is defective (refer to Service Sheet 2). 


Figure 8-1. L.O. Signal Circuits Repair (2 of 3) 


8-5 


8-6 


When tightening the coaxial connectors, bse sure eh other 

end of the cable can be connected without bending the fanies 
Be sure all connectors are tightened but only enough to ensure 
a good connection. Excessive bending of semi-rigid coax or 
excessive tightening of the connectors may damage the cables 
and/or connectors beyond repair. 


Figure 8-1. L.O. Signal Circuits Repair (3 of 3) 


FREQUENCY DOUBLER ASSEMBLY REPAIR 


(326) = C8) 


If the entire A22 Assembly is to be replaced, proceed as follows: 


Disconnect the semi-rigid output cable W7 and the coupler €e . DO NOT attempt to 
turn the coupler with the 1/4’’ wrench. Loosen the SMA connector &3 with the 
5/16” wrench. 


Remove the black cable W16 @ by pulling the slide-on connectors, at each end of the 
cable, away from the jack. 


Remove black cable W15 &} at the input to the A22 Assembly by pulling the slide-on 
connector away from the jack. 


Remove the Pozidriv screws at either end of the A22 Assembly (2 at the rear panel and 
2 at the bracket on rear of Front Panel Housing). 


Remove the A21 Filter Drive Assembly 
Remove the screws which hold the printed circuit board connector & in place. 


Unsolder the wires to the feed through capacitors. (Wire colors are shown in the 
illustration). 


Figure 8-2. A22 Frequency Doubler Assembly Repair (1 of 2) 


Refer to Section VI for new or exchange part numbers. For exchange assemblies, DO 
NOT send the W16 cable in with the casting. BE SURE the covers are included. 


To reinstall the A22 Assembly, follow the procedure in the reverse order. 


CAUTION 


When reinstalling the assembly DO NOT crush any wires 
between the A13 and A22 Assembly. 


If the A22A2 or A22A3 Assemblies are to be replaced, proceed as follows: 


Remove the six screws which hold circuit board in place. 


CAUTIONS 


Do not use flux remover anywhere near the A22 
Assembly. The monoblock capacitors may be 
damaged by this chemical. If absolutely necessary, 
use only freon or methanol. 


In using a soldering iron to remove the A22A2 or 
A22A3 Assemblies, care must be taken to avoid 
damage to the transistors, diodes, and monoblock 
capacitors, some of which are extremely heat 
sensitive. 


Unsolder the input and output connections to the board being replaced on the adjacent 
circuit boards. 


If replacing the A22A8 circuit board, unsolder the +24 Vdc power supply connection 
from the feedthrough capacitor. 


On the board being replaced, unsolder the resistor which is connected to the other 
amplifier circuit board. 


Lift the circuit board straight up and out of its cavity. 
Unsolder the input and output wire connectors. Be sure to save the plastic insulators. 
To install the circuit board, follow the preceding steps in the reverse order except solder 


the input and output wire connectors into place after putting the board into the cavity 
and installing the six screws. 


Figure 8-2. A22 Frequency Doubler Assembly Repair (2 of 2) 
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date, eee | 
_ FRONT PANEL HOUSING DISASSEMBLY AND REPAIR 
- RF Section in the normal upright position. 


® 
fi>* 


t] a Pozidriv screwdriver, remove the two screws which hold the top of the front panel to the 
. Turn the plug-in over with the bottom up. Remove the screw which is seen through the curved 
cutout slot in the latch when it is in the closed or latched position. 


_ With a knurled nut wrench, loosen the knurled nut on the OUTPUT jack. Remove the nut by 
hand. 


Pull the front panel away from the housing. 
Determine what part or assembly is defective and replace it. 


Reinstall the front panel by followint the preceding steps in the reverse order. Be careful not to 
crush any wires between the front panel and the chassis. 


i 
i 
, 


REAR PANEL DISASSEMBLY 


On the rear panel, remove the screws & and ee which hold the A22 Assembly in place. 


b. Remove the screws &) and 4) which hold the A13 Assembly in place. 


c. Remove the screws © and 10) which hold the top rear deck to the rear panel. 


d. In Option 003 instruments, remove the two screws Ge and 8) which hold the top rear deck 
to the bulkhead. 


Figure 8-3. Rear Panel Disassembly (1 of 2) 
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fro ; Peart panel is DO NOT FORCE the deck out. 
Bewid ead Wiles ts, 
» the screws 5) and 6) mitigh hold the rear Bane) to the left rear sea Carefully 


Figure 8-3 Rear Panel Disassembly (2 of 2) cofey fa 
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SCHEMATIC DIAGRAM NOTES 
Resistance in ohms, capacitance in microfarads, inductance in micro- 
henries unless otherwise noted. 


Asterisk denotes a factory-selected value. Value shown is typical. Part 
might be omitted. See Table 5-1. 


Indicates backdating. Refer to Table 7-2. 
Tool-aided adjustment. 

Manual control. 

Encloses front-panel designation. 
Encloses rear-panel designation. 


Circuit assembly borderline. 


Other assembly borderline. Also used to indicate mechanical inter- 
connection (ganging). 


Heavy line with arrows indicates path and direction of main signal. 


Heavy dashed line with arrows indicates path and direction of main 
feedback. 


Wiper moves toward CW with clockwise rotation of control (as viewed 
from shaft or knob). 


No measurement 
aid provided. 


point. Measure- 
ment aid provided. 


Numbered Test wy Lettered Test point. 


Encloses wire color code. Code used is the same as the resistor color 
code. First number identifies the base color, second number identifies 
the wider strip, third number identifies the narrower stripe. E.g., 
denotes white base, yellow wide stripe, violet narrow stripe. 


A direct conducting connection to the earth or a structure that has a 
similar function (e.g., the frame of an air, sea, or land vehicle). or a 


conducting connection to a chassis or frame. 


Coaxial or shielded cable. 


Stripline (i.e., RF transmission line above ground). 


Figure 8-4. Schematic Diagram Notes (1 of 3) 


SCHEMATIC DIAGRAM NOTES 


Arrows on relays indicate direction of arm movement when energized. 


ee 
Ped . . . . . . 
Filters. Specific type indicated by crosses on curved lines. 
rt 
— 


| Example of Highpass Filter. 


SWITCH DESIGNATIONS 
EXAMPLE: A3S1AR(2-1/2) 
A3S1 = SWITCH S1 WITHIN 


ASSEMBLY A3 


1ST WAFER FROM 
FRONT (A=1ST, ETC) 


REAR OF WAFER 
(F=FRONT) 


(2-1/2) = TERMINAL LOCATION 
(2-1/2) (VIEWED FROM 
FRONT) 


Figure 8-4. Schematic Diagram Notes (2 of 3) 
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Service 


Test point symbols. Stars are numbered or lettered for easy correlation 
of schematic diagrams, procedures, and locator illustrations. 


Arrow connecting star to meas- 
urement point signifies no 
measuring aid provided. 


Assembly part number 
Assembly name 
Assembly designation 


Stage name Rk 


SERIES 
“REGULATOR 


Circuit board common. 


Conducting connection 
to chassis or frame. 


Value selected for best operation. 
Value shown is average or most 
commonly selected value. 


Wire color code. Code used (MIL-STD-681) is the 
same as the resistor color code. First number iden- 
tifies the base color, second number the wider stripe, 
and the third number the narrower stripe. Example, 
denotes white base, yellow wide stripe, 


violet narrow stripe. 


Star shown electrically con- 
nected to circuit signifies meas- 
uring aid (metal post, circuit 
pad, etc.) provided. 


Interconnection information. 


Circled letter indicates circuit 
path continues on another 
schematic diagram. Look for 
same circled letter on service 
sheet indicated by adjacent 
bold number (3, in this 
example). 


Plug-in connection information. 
Socket designation for A2 assembly. 


Number indicates 
pin of socket (XA2). 


——n 


ee 
A2 DC REGULATOR ASSY (08708-60007) 


REFERENCE DESIGNATIONS WITHIN OUTLINED (—— ~~ ——) 
ASSEMBLIES ARE ABBREVIATED FULL DESIGNATION IM 
CLUDES ASSEMBLY MUMBER «_ ®! OF ASSEMBLY Al 
1S alm DESIGHATIONS OF OTHER COMPONENTS ARE 
COMPLETE AS SHO™H 


NO PREFIX 


A2 
J3 
XA2 


DELETED: 


Connector symbols within the 
borderlines of circuit assemb- 

lies signify connections to the 
assembly which are separate from 
those made through the integral 
plug part of the assembly. 


J3 not mounted 


on assembly A2. 


Non-plug-in 
connection 
information. 
Solder point 
numbered. 


REFERENCE DESIGNATIONS 


A2 ASSY 
Cl 


Ql 
Rl 


7 


Assembly reference designator(s). 


Large numbers in lower right 


Reference designators deleted 
by circuit changes are listed 
here. 


List of all the reference desig- 
nations on the diagram. 


Figure 8-4. Schematic Diagram Notes (3 of 3) 
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corners of schematic diagrams 
are service sheet numbers. 
They are provided for con- 
venience in tracing inter- 
connections. 


- 


ual 


Model 86603A 


« 


NOTE 


When a malfunction occurs, refer to 
Section VIII of the HP Model 8660- 
series mainframe Operating and Service 
Manual to begin troubleshooting (Sys- 
tem Troubleshooting Guide). Then, if 
that information indicates possible prob- 
lems in the RF Section, refer to the 
Systems Troubleshooting information in 
this manual (Service Sheet 1). This infor- 
mation may be used to isolate the defect 
to the RF Section, another plug-in, or 
the mainframe. If the problem is in this 
plug-in, refer to Service Sheet 2 for 
further troubleshooting information. 


RF SECTION OPERATION IN THE SYNTHE- 
SIZED SIGNAL GENERATOR SYSTEM 


In order to understand the operation of the RF 
Section or to effectively troubleshoot it, the entire 
Synthesizer Signal Generator System must be 
understood. The emphasis here is on the RF 
Section and its relationship with the other units 
which make up the system. 


PRINCIPLES OF OPERATION 


The HP Model 86603A RF Section plug-in (as part 
of the HP 8660-series Synthesized Signal Generator 
System) has an RF Output of +7 to -136 dBm 
across 50{2 from 1 to 2599.999998 MHz. The RF 
signals coupled from mainframe to the Frequency 
Extension Module are converted to two phase- 
locked outputs which are coupled to the RF 
Section. The signals are mixed, amplified, and 
coupled to the OUTPUT jack through the RF 
Attenuator. 


The RF detector produces a de output propor- 
tional to the RF output signal. The dc output is 
compared to a reference voltage. Any difference in 
dc levels produces an error current which drives the 
PIN diode modulator. The current flow through 
the PIN diodes controls the RF output level. The 
negative feedback loop described, is an ALC loop 
which holds the RF output level constant. 


Output Frequency Selection 


The desired output frequency is selected by the 
Digital Control Unit (DCU) in the mainframe. 
Control logic levels to the mainframe RF circuits 
set the frequencies of the signals to the Frequency 


Service 


Extension Module. Other logic levels are coupled 
to the extension module from the mainframe to set 
the frequency of the generated RF outputs which 
are coupled to RF Section. The signals are mixed 
and the converted signal is coupled to the Fre- 
quency Doubler. In the X1 mode (<1300 MHz) 
the signal is passed directly to the RF Attenuator 
and on to the OUTPUT jack. In the X2 mode, the 
converted signal frequency is doubled before being 
input to the RF Attenuator. 


Modulation Selection 


Depending on the Auxiliary or Modulation Sec- 
tion, amplitude, frequency, phase, or pulse modu- 
lation may be selected. 


NOTE 


In the FM and ¢M modes, frequency and 
phase deviation is doubled in the Fre- 
quency Doubler Assembly at center fre- 
quencies 21300 MHz (X2 mode). 


a. The amplitude modulation drive signal is 
coupled to the RF Section from the Modulation 
Section. The drive signal is superimposed on the 
reference level which controls the ALC loop. Thus, 
the ALC loop causes the RF output level to change 
at the modulation signal rate. 


b. Frequency modulation is accomplished by 
setting the modulation mode control to FM. The 
modulation drive signal frequency modulates a 
20 MHz VCO signal which is generated in the Mod- 
ulation Section. This signal is coupled to the RF 
Section, amplified, and coupled on to the Fre- 
quency Extension Module. The extension module 
circuits transfer the frequency modulation infor- 
mation from the 20 MHz signal to the 3.95 to 
2.75 GHz oscillator signal. This signal is then cou- 
pled to the RF Section circuits. 


c. Phase modulation occurs when the selected 
modulation mode is set to ¢M. The modulation 
drive signal from the modulation section is applied 
to the LO signal so its phase deviation varies with 
the drive signal amplitude. 


d. The Pulse ID logic input opens the ALC 
loop so there is no RF output without a pulse 
modulation drive signal. A —10 volt peak pulse will 
momentarily bias the RF output on. 
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SERVICE SHEET 1 (Cont’d) 


RF Output Level Selection 


The RF output level is selected by the front panel 
OUTPUT RANGE switch and the VERNIER con- 
trol. The VERNIER control (in conjunction with 
the front panel meter) is used to set the output 
within a usable range of 10 dB. The OUTPUT 
RANGE switch controls the output level range by 
inserting attenuation in 10 dB steps to 140 dB. 


Remote Operation 


In remote mode the frequency, modulation, and 
RF output levels are programmed into the DCU. 
Through parallel BCD PI (plug-in) control lines, an 
input is sent to the various storage registers. A 
one-of-six address selects the register which will 
accept the information. Frequency information is 
routed into one of 3 registers: center frequency, 
step (except 8660A), and sweep (except 8660A). 
Modulation information is routed to either the 
Modulation Mode/Source register or the Modula- 
tion Level register. RF output level (attenuation) 
information is routed to the attenuation storage 
register in the RF Section by addressing the ATTN 
CLK. 


The attenuation information is stored in the 
register until new data is received. Until that time 
the stored information is connected through vari- 
ous logic and decoding circuits and applied to the 
relays and switches which set the RF output level 
to the desired value. The RF Section front panel 
controls are inoperative in the remote mode. 


SYSTEM TROUBLESHOOTING 


When a malfunction occurs, refer to Section VIII 
of the HP Model 8660-series mainframe Operating 
and Service Manual to begin troubleshooting (Sys- 
tem Troubleshooting Guide). Then, if that infor- 
mation indicates possible problems in the RF 
Section, return to this service sheet and perform 
the following tests which may help isolate the 
problem to an instrument (mainframe or a plug-in). 


Preparing the RF Section for Troubleshooting 


Follow the Removal and Disassembly Procedures 
on the foldout page which just preceeds the last 
foldout in the manual. Follow the directions for 
removing the RF Section from mainframe, remov- 
ing its covers, and making the interconnections 
from mainframe to RF Section for troubleshooting 
purposes. 
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Output Level Incorrect : 


The following steps check the signal levels input to 
the RF Section from the Frequency Extension 
Module. Also, the attenuation data input to the RF 
Section must be checked if the instrument is being 
operated in the remote mode. 


a. Disconnect the RF cable connected to P2 
(on rear panel below the multi-pin connector 
P6). Measure the level of the 3.95 to 2.75 GHz 
signal from the cable with a spectrum analyzer 
(>+10 dBm). Reconnect the cable to P2. 


b. Disconnect the RF cable connected to P1 
(on rear panel below the multi-pin connector). 
Measure the level of the 3.95 to 4.05 GHz sig- 
nal from the cable with a spectrum analyzer 
(>-6 dBm). Reconnect the cable to P1. 


c. If either signal level from the extension 
module is incorrect, the problem is either in the 
extension module or the interconnections to the 
RF Section. Check the continuity of the cables 
and, if necessary, refer to the extension module 
manual for further troubleshooting information. 


d. If both signal levels are correct and the 
system is being operated in the remote mode, 
switch to local (front panel) control. If the 
problem is still evident, refer to Service Sheet 2 for 
further troubleshooting information. 


e. If the problem disappears, check conti- 
nuity of the input data lines (PI-1, PI-2, PI-4, and 
PI-8) and the ATTN CLK input to the mainframe. 
If continuity exists, proceed to Section VIII of the 
mainframe manual and troubleshoot the DCU. 
Otherwise, refer to Service Sheet 3. 


Frequency Problems 


The mainframe center frequency readout is correct 
but the frequency at the RF Section’s front panel 
jack is incorrect. The mainframe, extension mod- 
ule, and RF Section have controlled frequency 
sections. [If the problem is related to frequency 
doubling mode (21300 MHz), the problem is in 
the RF Section or DBL-L input from the main- 
frame (proceed to step d).] If the RF frequencies 
to the extension module are incorrect or the levels 
are low, the circuit defect is in the mainframe or 
the RF Section interconnections to the extension 
module (including the A1l5 20 MHz Amplifier 


the data input from the mainframe DCU is 
_ incorrect. 


NOTE 


If coaxial test cable 11672-60008 (for 
checking outputs from the multi-pin 
connector J6) is not available, proceed 
to step b. 


a. Check the low frequency RF inputs to the 
RF Section. Set the mainframe Line switch to 
standby (STBY), disconnect the interconnect cable 
from the multi-pin connector P6 on the RF 
Section rear panel. Return the mainframe line 
switch to the ON position. Check the frequencies 
and levels according to the tables with a Spectrum 
Analyzer and a frequency counter. If the levels and 
frequencies are all correct, the same signals must be 
checked to ensure continuity into the Frequency 
Extension Module. Refer to the Troubleshooting 
Information in the extension module manual. 
Otherwise, proceed to step b. 


b. Check the RF signal levels and frequencies 
at their assembly outputs in the mainframe. Refer 
to the Section VIII of the mainframe manual. 
Check the 20 MHz FM/CW signal at A4J7, 100 MHz 
at A4J8, and 360 to 450 MHz at A4J12. The 
20 to 30 MHz signal is found on the A2 Mother 
Board Assembly which is located directly beneath 
the A4 Assembly. The tables of levels and frequen- 
cies still apply for these measurements. If any of 
the outputs are incorrect, refer to the appropriate 
troubleshooting information relating to the circuits 
which generate that particular frequency in Section 
VIII of the mainframe manual. 


c. If all inputs (step b) are correct and if any 
of the J6 outputs (step a) were incorrect, check 
continuity of the interconnections to the RF 
Section. In the case of problems with the 20 MHz 
CW/FM signal, refer to the Modulation Section 
manual. If all inputs (step b) are correct and the J6 
outputs to the RF Section were not checked, 
proceed to the extension module for further 
troubleshooting information. 


NOTE 


If the problem is not in the RF Section 
or interconnections, the information in 
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the Frequency Extension Module will 
determine if the problem is in the digit 
8, 9, and 10 logic control inputs from 
the mainframe or the frequency con- 
trolled circuits in the extension module. 


d. If the problem is related to frequency 
doubling, be sure the rear panel Frequency 
Doubler Test Switch is in the proper position. 
Then recheck for correct operation. 


NOTE 


The test switch normally will be set to 
the 8660C position. If the RF Section is 
being tested for proper operation in 
either a Model 8660A or 8660B main- 
frame, the switch should be in either the 
X1 or X2 position depending on which 
mode seems to be defective. 


CAUTION 


Model 8660A and 8660B mainframes of 
serial prefix 1349A and below must be 
modified before RF Sections can be used 
in the X2 frequency mode or if the RF 
Section has the phase modulation capa- 
bility. Refer to the paragraph entitled 
Modifications in Section II. 


e. If necessary, change the test switch posi- 
tion and insert the RF Section into another 
mainframe. If another mainframe is not available, 
proceed to step g. 


RF Signal Levels 

Pin 
Numbers 
J6 (Main- 
frame) or 


Inter- 
connect 


Frequency* (MHz) 


>—-7 dBm 
>-7 dBm 
>+10 dBm 
>+10 dBm 


20 MHz + 1 Hz 

20 to 30 MHz + 1 Hz 
360 to 450 MHz + 1 Hz 
100 MHz + 1 Hz 


*To achieve the + 1 Hz tolerance, the System mainframe 
and the frequency counter must share a common timebase. 


Service 


Center Frequency Versus Frequency of 20 to 30 MHz Signal* 


Center Exact Center Exact 
Frequency Frequency Frequency Frequency Frequency F 
Readout (20 to 30 MHz Readout (20 to 30 MHz Readout (20 to 30 MHz 
(MHz) Signal) (MHz) (MHz) Signal) (MHz) (MHz) Signal) (MHz) 


0.000000 
0.000001 
0.000002 
0.000003 
0.000004 
0.000005 
0.000006 
0.000007 
0.000008 
0.000009 
0.000010 
0.000020 
0.000030 
0.000040 
0.000050 
0.000060 
0.000070 
0.000080 
0.000090 
0.000100 
0.000200 
0.000300 


30.000000 
29.999999 
29.999998 
29.999997 
29.999996 
29.999995 
29.999994 
29.999993 
29.999992 
29.999991 
29.999990 
29.999980 
29.999970 
29.999960 
29.999950 
29.999940 
29.999930 
29.999920 
29.999910 
29.999900 
29.999800 
29.999700 


0.000400 
0.000500 
0.000600 
0.000700 
0.000800 
0.000900 
0.001000 
0.002000 
0.003000 
0.004000 
0.005000 
0.006000 
0.007000 
0.008000 
0.009000 
0.010000 
0.020000 
0.030000 
0.040000 
0.050000 
0.060000 
0.070000 


29.999600 
29.999500 
29.999400 
29.999300 
29.999200 
29.999100 
29.999000 
29.998000 
29.997000 
29.996000 
29.995000 
29.994000 
29.993000 
19.992000 
29.991000 
29.990000 
29.980000 
29.970000 
29.960000 
29.950000 
29.940000 
29.930000 


*This table does not contain all possible frequency steps. 


g. Check the DBL-L input to the RF Section 


0.080000 
0.090000 
0.100000 
0.200000 
0.300000 
0.400000 
0.500000 
0.600000 
0.700000 
0.800000 
0.900000 
1.000000 
2.000000 
3.000000 
4.000000 
5.000000 
6.000000 
7.000000 
8.000000 
9.000000 
aS os 


29.920000 
29.910000 
29.900000 
29.800000 
29.700000 
29.600000 
29.500000 
29.400000 
29.300000 
29.200000 
29.100000 
29.000000 
28.000000 
27.000000 
26.000000 
25.000000 
24.000000 
23.000000 
22.000000 
21.000000 
20.000001 


f. If the RF Section works properly in the at J6 pin 36. If the input is correct, proceed to 
new mainframe, refer to Section VIII of the Service Sheet 2 for further troubleshooting infor- 
mainframe manual and troubleshoot the original mation. Otherwise, turn to Section VIII of the 
mainframe. If the RF Section is at fault, proceed mainframe manual and troubleshoot the DCU 
to Service Sheet 2. (Digital Control Unit). 


8-18 


—_ 


(350 to 450 MHz Signal) 


Modulation Problems 


Amplitude, Frequency, and Phase Modulation. 
Defects in modulation circuits can usually be 
classed as either accuracy or distortion problems. 
In each case it must be determined if the problem 
is in the Modulation Section, RF Section, or (in 
FM mode only), the Frequency Extension Module. 


a. System modulation accuracy is checked by 
performing the appropriate performance test in 
Section IV of the modulation section manual. If 
the results indicate a problem exists, check the 
modulation section output with a full scale level 


Setting ‘The table indicates where to make the 


measurement, the type of measurement, and the 
normal signal measured. A coaxial cable from the 
11672A Service Kit, the 11672-60008 is used to 
interconnect the signal from the J6 (the main- 
frame-to-RF Section interconnect jack). 


If the measured signal shows the output modula- 
tion signal is incorrect, perform the appropriate 
adjustment in Section V of the modulation section 
manual. If the signal cannot be properly adjusted, 
refer to Section VIII of the modulation section 
manual for further troubleshooting information. 
Once the adjustment is satisfactorily made, recheck 
the system modulation accuracy. 


If the system accuracy is still incorrect, perform 
the appropriate adjustment procedure in Section V 
of the RF Section manual. If this adjustment 
cannot satisfactorily be made, refer to the trouble- 
shooting information of Service Sheet 2. 


b. Modulation distortion problems are veri- 
fied by performing the appropriate distortion test 
determined by the modulation type (refer to 
Section IV of this manual). If the test indicates an 
excessive distortion level is present in the RF 
output signal, the source must be determined. 


Measurements of the signals from the Modulation 
Section may be made at the J6 connector after the 
RF Section has been removed. For each modula- 
tion type, the output distortion is typically <1%. 
If the distortion is excessive, refer to the trouble- 


Modulation Accuracy Test Levels 


Measurement 
Location 


Modulation 
Type 


Amplitude’ 


of plug-in or J6 pin 55. 
Pin 62 of J6 


Frequency” 


Phase? A16 Assembly input (white/ AC Voltage 
green cable) or J6 pin 59 


A12 Assembly at test point 
labeled AM. (Right side rear 


Measured Signal 
(for Full Scale) 
Modulation Level 


Signal 
Parameter 
Measured 

AC Voltage 2.8 Vp-p (1.0 Vrms) 
at 1 kHz rate 


20 MHz +10 kHz 
(FM x 1 range) 
at 1 kHz rate 


4.2 Vp-p (1.5 Vrms) 
at 1 kHz rate 


Frequency 
Deviation 
(peak) 


‘If the input is very low or non-existant, verify that continuity of the input exists back to the modulation section. If continuity exists, 


refer to Service Sheet 2. 


7If no frequency modulation of the RF Signal is present or if the RF signal is incorrect only in the FM mode, refer to Section VIII of 
the modulation section manual for further troubleshooting information. 
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SERVICE SHEET 1 (Cont'd) 


shooting information in Section VIII of the modu- 
lation section manual. Otherwise, perform the 
appropriate adjustment procedures in Section V of 
the RF Section manual. 


Recheck the performance test in Section IV of this 
manual. If necessary, refer to the troubleshooting 
information in Service Sheet 2. 


Unusual Phase Modulation Level Problems. If 
phase modulation level accuracy varies excessively 
with system center frequency, check the gain 
tracking inputs (Digit 8) for the correct logic level 
for the selected center frequency. If the logic levels 
are incorrect, refer to the mainframe manual for 
further troubleshooting information. If the inputs 
are correct, refer to Service Sheet 2. 


Pulse Modulation Problems. Pulse Modulation of 
the Signal Generator System is accomplished by 
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Model 86603A _ 


using the HP Model 86631B Auxiliary Section and 
an external pulse generator. 


a. Set the Auxiliary Section external modula- 
tion control to Pulse. To the input jack couple an 
external pulse of —10 Vpk with the “pulse off” 
voltage set to 0 Vdc. 


b. Measure the voltage on the test point 
labeled PULSE (located on a circuit board at the 
right side rear of the plug-in). This voltage should 
be about +5 Vdc. Also, check the pulse input from 
the white-green cable where it enters the A2 
Assembly. If either the signal or de voltage is not 
present, check continuity back to the Auxiliary 
Section. If necessary, refer to the HP Model 
86631B Operating Note and troubleshoot the 
Auxiliary Section. Otherwise, refer to Service 
Sheet 2 for more troubleshooting information. 
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Driver Assembly is a distorted sinusoidal waveform of approximately 
7.5 Vp-p for a full scale Modulation Section meter indication. If the 
output is incorrect, check the output of the cable, W12, to determine 
if W12 or A16 is defective. The output should be 1.5 Vrms. If the 
output of the A16 assembly is correct, either W14 or A17 is 
defective. Refer to the paragraph entitled L.O. Signal Circuits Repair 
procedure in Section VIII of this manual for disassembly and repair 
procedures. 


Phase modulation distortion problems in the RF section will 
generally be caused by the A16 Phase Modulator Driver Assembly or 
the A17 Phase Modulator Assembly. Refer to Service Sheet 5. 


NOTE 


Excessive incidental AM during phase modulation may be 
caused by incorrect operation of the 50 MHz Low Pass 
Filter. Check the control input and the RF output level of 
the filter. Refer to Service Sheet 4. 


g. Pulse Modulation. Problems may be isolated by checking 
Pulse In and Pulse ID inputs. Also, check continuity from A5 
Modulator Assembly inputs from Auxiliary Section. 


h. Incorrect Front Panel Meter Reading. Refer to Test 3. 


Test 3. If the RF output level is incorrect by more than 1 or 2 dB, 
proceed to Test 4. Otherwise check the 10H input to the A10 
Assembly related components. Refer to Service Sheet 3 if the input 
is incorrect. If necessary, refer to Section’ V and perform the RF 
Output Level and 1dB Step Attenuator Adjustment procedures. If 
the Adjustments cannot be done or do not correct the tracking 
across the VERNIER range, check the Meter Driver and Meter 
circuitry, and the AM Gain circuits. Refer to Service Sheets 6 and 8 
respectively. Also check the circuits in the A4 Assembly which are 
influenced by the 10H input. 


Test 4. Proceed to Test 5 if the RF output level is higher than 
normal. The RF outputs listed in each step of this test (4) are lower 
than normal. The three voltages shown in parentheses are Modulator 
Bias Signal ranges. They indicate that the ALC loop (1) is holding the 
RF output low, (2) is trying to increase the RF output or (3) that a 
quiescent level, although incorrect, has been reached. Refer to the 
block diagram for the normal range of Modulator Bias Signal levels. 


a. The RF output is low but the ALC loop is trying to increase 
the level (2-3 Vdc). Check the RF outputs of FL1, A7, A6, and A22 
to isolate the problem to Service Sheet 4 (for other than option 002 
instruments), Service Sheets 4 or 5 (option 002 instruments only), 
Service Sheet 6, or Service Sheet 7 respectively. 


If the output of FL1 is correct and the output of A7 is incorrect, the 


System Troubleshooting Block Diagram 
@ SERVICE SHEET 1 


Service 


SERVICE SHEET 1 (Cont'd) 


shooting information in Section VIII of the modu- 
lation section manual. Otherwise, perform the 
appropriate adjustment procedures in Section V of 
the RF Section manual. 


Recheck the performance test in Section IV of this 
manual. If necessary, refer to the troubleshooting 
information in Service Sheet 2. 


Unusual Phase Modulation Level Problems. If 
phase modulation level accuracy varies excessively 
with system center frequency, check the gain 
tracking inputs (Digit 8) for the correct logic level 
for the selected center frequency. If the logic levels 
are incorrect, refer to the mainframe manual for 
further troubleshooting information. If the inputs 
are correct, refer to Service Sheet 2. 


Pulse Modulation Problems. Pulse Modulation of 
the Signal Generator System is accomplished by 
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using the HP Model 86631B Auxiliary Section and 
an external pulse generator. 


a. Set the Auxiliary Section external modula- 
tion control to Pulse. To the input jack couple an 
external pulse of —10 Vpk with the ‘“‘pulse off” 
voltage set to 0 Vdc. 


b. Measure the voltage on the test point 
labeled PULSE (located on a circuit board at the 
right side rear of the plug-in). This voltage should 
be about +5 Vdc. Also, check the pulse input from 
the white-green cable where it enters the A2 
Assembly. If either the signal or de voltage is not 
present, check continuity back to the Auxiliary 
Section. If necessary, refer to the HP Model 
86631B Operating Note and troubleshoot the 
Auxiliary Section. Otherwise, refer to Service 
Sheet 2 for more troubleshooting information. 


Model 86603A 


RF SECTION TEST POINTS 


RIGHT SIDE VIEW 


AM PULSE A12 ASSY 
TEST POINTS 


LEFT SIDE VIEW 
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A2 ASSEMBLY A16 ASSEMBLY 


Figure 8-5. System Test Point Locations 
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Figure 8-6. Mainframe Interconnect Jack 
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problem may be on either Service Sheets 4 or 5 in 
option 002 instruments. In this case, refer to the 
LO Signal Circuits Repair procedure and the 
Troubleshooting Block Diagram to isolate the 
problem to an assembly or cable. 


On instruments other than option 002 instruments, 
if the output of A7 is defective, refer to Service 
Sheet 4. 


Each of these assemblies and circuits, if defective, 
must be replaced as a unit with the exception of 
A7. If A7 is defective, refer to Service Sheet 4 for 
further troubleshooting information. 


b. The RF output is low and the ALC loop is 
holding the Modulator Bias Signal level low (>+10 
Vdc). First, check the A10 Reference Assembly 
output with the VERNIER control set to the CW 
and CCW position with A4S1 in the Normal 
position. If the output is abnormal, refer to the 
troubleshooting information on Service Sheet 8. A 
normal output indicates the defect is either on the 
A3 ALC Assembly, A22 Frequency Doubler 
Assembly, or the A4 Detector Amplifier Assembly. 


Set the A4S1 switch to the Test position. If the 
Modulator Bias Signal exhibits the same response 
as shown in the following table, the problem is 
either in the A22 Frequency Doubler Assembly 
which contains the detector or the A4 Detector 
Amplifier Assembly. (Check the Detector Signal 
input at A4 pin 11.) Otherwise, Service Sheet 8 
contains the necessary troubleshooting information. 


Modulator Bias Signal 


AAS Vernier Control Settings 
bel PAS) a7) 
Normal] +0.2 Vdc} +0.4 Vdc +0.8 Vde 

Vde 


c. The Modulator Bias Signal is at a quiescent 
level but is lower (more positive) than normal. 
Check the A10 Reference Assembly output level. 
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If the output is lower (more positive than normal), _ 


check the 1A, 2A, 4A, and 8A inputs to the A10_ 


Assembly (remote mode only). If they are correct — 


or the instrument is in local mode, refer to Service 
Sheet 8. If the remote inputs are incorrect or the 
problem is associated with the 10 dB Step Attenu- 
ator, refer to troubleshooting information on 
Service Sheet 3. Otherwise, check the detector 
output and reference at A4 pin 10 and 11. Refer to 
either Service Sheet 6 or 7. 


Test 5. The RF outputs listed in each step of this 
test are higher than normal, The voltages enclosed 
in parentheses are Modulator Bias Signal ranges. 
They indicate that the ALC loop (1) is holding the 
RF output high, (2) is trying to decrease the 
output level or (3) that a quiescent level, although 
incorrect, has been reached. Refer to the block 
diagram for normal values of Modulator Bias 
Signal. 


a. High RF output level; the ALC has in- 
creased the level (2-3 Vdc). Check the A10 
Reference Assembly output. If the response to 
VERNIER control settings is abnormal, refer to 
Service Sheet 8 and troubleshoot the A10 Assem- 
bly. If the response is normal, set the A4S1 switch 
to test. If the Modulator Bias Signal responds to 
the VERNIER control settings as indicated by the 
table of Test 4b, check that the detector output 
responds properly to the increased RF signal level 
(check A4 pin 10 and 11) and refer to either 
Service Sheet 6 or 7. Otherwise, turn to Service 
Sheet 8 and continue troubleshooting. 


b. High RF output level; the ALC is trying to 
decrease the level (>+10 Vdc). The A5 Modulator 
Assembly or associated circuitry is probably defec- 
tive (refer to Service Sheet 4). 


c. The Modulator Bias Signal is at a quiescent 
level but higher (more negative) than normal. 
Check the A10 Reference Assembly output. If the 
A10 output is more negative than normal, check 
the 1A, 2A, 4A, and 8A inputs to the A10 
assembly (remote mode only). If the A10 outputs 
are correct or the instrument is in local mode, refer 
to Service sheet 8. If the remote inputs are 
incorrect or the problem is associated with the 
10 dB Step Attenuator, refer to the troubleshoot- 
ing information on Service Sheet 3. Otherwise, 
check that the detector output responds properly 
to the increased RF signal level (check A4 pins 10 
and 11). Refer to either Service Sheet 6 or 7. 
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to the Logic Assembly. The ATTN CLK controls the data inputs on 
the PI-1, PI-2, PI-4, and PI-8 lines to the Logic Assembly. The 
OUTPUTS to the 10 dB Step Attenuator (10L, 20L, 40L, 80L), the 
over-range (10H), and the 1 dB Step Attenuator outputs (1A, 2A, 
4A, 8A) are all controlled by external programming in the Remote 
Mode. A safety feature, the RESET input, sets the 10 dB Step 
Attenuator to the maximum attenuation when the Remote mode of 
operation is first initiated. 


Attenuator Driver Assembly 


The inputs from the Logic Assembly (10L, 20L, 40L, and 80L) 
switch the equivalent attenuator drive outputs (10D, 20D, 40D, and 
80D). These outputs provide the higher voltages and current needed 
to drive the relays in the Attenuator Assembly. 


Doubler Power Supply Assembly 


This assembly provides three outputs which are selected by two in- 
puts from the mainframe. The inputs are set by the system center 
frequency. At >1300 MHz (X2 range), the Doubler Power Supply 
output connects the +22 Vdc to two RF amplifiers in the Frequency 
Doubler Assembly. Also, at or above 1300 MHz, +12 Vdc is connected 
to a relay in the Frequency Doubler Assembly. The Bandwidth Con- 
trol is switched at center frequencies of 10 MHz or 1300 MHz. 


Option 003 Instruments 


In option 003 instruments, the A23 Doubler Logic and A24 
Frequency Doubler Test Switch Assemblies are added. These circuits 
allow front panel selection of the frequency range (X1 and X2) 
when the RF Section is used with 8660A or 8660B mainframes. 


TROUBLESHOOTING 


Malfunctions in the RF Section which appear to be a logic problem 
may be an analog circuit problem. Refer to Service Sheet 2 to begin 
troubleshooting. 


Test Equipment 


SSCiOSCOpC  memeaee 6 ace eee HPs SOG COLAILS21 A 
DigitaleyOlumetetome: . 9.92) 2.) cere see oe HP. O466A4 

ihefate Vaevelaleve, = xy) ee a en we oe heaps yh 

General 


If the malfunction is isolated to the logic circuits, the related inputs 
must be checked before an attempt is made to troubleshoot the 
individual circuit assemblies. The control levels are fixed and may 
change when a new center frequency or mode of operation (local or 
remote) has been selected. The clocked or momentary inputs, PI 
(plug-in), ATTN CLK, and RESET occur only at the instant the 
center frequency or mode change is made. 


Main Troubleshooting Block Diagram 
4 SERVICE SHEET 2 
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NOTE 


When a malfunction occurs, refer to Section VIII of the HP Model 
8660-series mainframe Operating and Service Manual to begin trouble- 
shooting (System Troubleshooting Guide). Then, if that information 
indicates possible problems in the RF Section, refer to the System 
Troubleshooting information (Service Sheet 1) in this manual. This 
information may be used to isolate the defect to the RF Section, another 
plug-in, or the mainframe. If the problem is in this plug-in, return to this 
service sheet for further troubleshooting information. 


ANALOG CIRCUITS 
PRINCIPLES OF OPERATION 


General 


The LO and RF input signals from the frequency Extension Module are mixed and the 
difference frequency output (1 to 1300 MHz) is amplified and coupled to the 
Frequency Doubler Assembly. The signal is either coupled directly to the OUTPUT 
jack, or to a frequency doubler circuit and tracking bandpass filter. In the latter case, 
the harmonic signal is amplified before being coupled to the OUTPUT jack. Thus, 
frequencies between 1 and 2600 MHz may be selected. 


The RF output voltage level is sampled and compared to a stable reference. The 
resultant error voltage is used to control the level of the RF signal as it is passed 
through the Modulator assembly. Therefore, this ALC (Automatic Level Control) loop 
maintains the output level relatively constant across the system’s specified output 
range. 


The RF output level may be either locally controlled (front panel operation) or 
remotely controlled (programmed input). In either case, the logic control input is 
coupled to the Logic Section. This input data is manipulated so it selects the level of 
attenuation of the RF output signal by controlling the 10 and/or 1 dB Step 
Attenuators. 


A power supply, RF interconnections, and a 20 MHz amplifier are contained in the RF 
Section. They supply the power and RF signals which operate the Frequency 
Extension Module. 


Phase Modulator Section 


The phase modulation drive signal from the Modulation section is coupled to the A1l6 
Phase Modulation Driver Assembly where it passes through a gain tracking circuit 
(frequency variable attenuator). This circuit keeps the modulation level constant with 
change in system center frequency because the sensitivity of the phase modulator 
circuitry changes with respect to the LO frequency. The signal is then amplified and 
coupled to the Phase Modulator Assembly. 


Phase modulation of the LO signal occurs when the signal (which passes through the 
Circulator Assembly to the Phase Modulator Assembly) is reflected back into the 
circulator. The phase of the reflected signal with respect to the incident signal is 
dependent on the instantaneous modulation drive voltage present at the phase 
modulator. The LO signal is first passed through the isolator, through port 1 (J1) to 
port 2 (J2) of the circulator, and on to the phase modulator. The reflected signal is 
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passed from port 2 to port 3 (J3) where it is again reflected from the 
phase modulator with additional phase shift approximately equal to 
that which occurred at port 2. The signal is passed from port 3 to 
port 4 (J4) and through the 3 dB attenuator to the 4 GHz Amplifier 
Assembly. 


In other than option 002 instruments (no phase modulation circuits), 
the LO signal is coupled directly from FL1 to the A8 4.0 GHz 
Amplifier Assembly. 


Mixer Section 


The mixer output is derived from mixing the LO and RF inputs. The 
phase modulated or cw LO signal is amplified and coupled to the 
Mixer Assembly. The RF signal passes through the Isolator (20 dB 
reverse isolation) to the Modulator Assembly where it encounters 
variable series attenuation. The series attenuation is controlled by the 
bias signal from the ALC feedback loop. The modulator’s RF output 
signal is coupled directly to the Mixer where it is mixed with the LO 
signal. The difference frequency output is coupled to the 1-1300 
MHz Amplifier. 


Frequency Doubler Section 


With desired center frequencies less than 1300 MHz, the Frequency 
Doubler Assembly input signal is passed directly to the 10 dB Step 
Attenuator. At center frequencies greater or equal to 1300 MHz, the 
input frequency to the doubler is exactly half the selected center 
frequency. The second harmonic signal is passed through a frequency 
doubler and tracking bandpass filter, is amplified, and is connected 
to the 10 dB Step Attenuator. 


Amplifier/Detector Amplifier Section 


The difference frequency output from the Mixer Section is coupled 
to the 1-1300 MHz Amplifier, increased in level by ~41 dB, and then 
is coupled to the Frequency Doubler Assembly. 


The Frequency Doubler Assembly actually contains the RF Detector 
circuit, It produces a de voltage which is proportional to the peak RF 
output voltage. This signal, which is amplified to drive the front 
panel meter and the AM Gain compensation circuits in the Reference 
Assembly, is also coupled to the ALC Amplifier Assembly. 


ALC Section 


Reference Assembly. In the Local Mode, the RF output level is set 
by the front panel controls. The unmodulated RF output level 
follows the ALC loop’s de reference voltage which, in turn, follows 
the VERNIER control setting. 


In the AM mode the modulation drive signal is superimposed on the 
reference voltage. The average amplitude of the RF output is 
dependent on the average dc level (which is equal to the de reference 
voltage) while the instantaneous RF output voltage and its rate of 
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change (modulation characteristics) are dependent on the superim- 
posed modulation drive signal. 


In the remote mode, the entire system responds to programmed 
inputs; the front panel controls of all instruments are inhibited. In 
the RF Section, the reference output is coupled to the ALC 
Assembly through the 1 dB Step Attenuator. Therefore, the vernier 
function is controlled by the 1 dB Step Attenuator. 


ALC Amplifier. The ALC Amplifier compares the Detector Ampli- 
fier Assembly output to the Reference Assembly output. Any change 
in the detected RF level or the reference level is immediately 
reflected at the ALC assembly output. This output is coupled to the 
A5 Modulator Assembly as the Modulator Bias signal. Because the 
front panel RF output level is directly proportional to the Modulator 
RF output level (which is controlled by the series attenuation and 
consequently the Modulation Bias Signal), the ALC feedback loop is 
completed. 


Pulse Modulation Circuits. During Pulse Modulation, the ALC loop 
is opened at the ALC Amplifier output. With no signal input, a 
positive bias voltage to the A5 Modulation Assembly causes the RF 
signal output to be at least 40 dB down (60 dB down at center 
frequencies >1300 MHz) from the ‘“‘on-condition”. A -10 Vde pulse 
biases the RF ‘“‘on”’. 


Attenuation Section 


The Attenuator Section operates identically in local and remote 
modes. The inputs from the Logic Section (10D, 20D, 40D, and 
80D) select the desired attenuation level. 


TROUBLESHOOTING 


It is assumed that a problem has been isolated to the RF Section as a 
result of using the System Troubleshooting Guide found in Section 
VIII of the HP Model 8660-series mainframe Operating and Service 
Manual and the information entitled System Troubleshooting Service 
Sheet 1. Troubleshoot the RF Section using the test equipment, 
information, and procedures which follow. 


Test Equipment 

HP 8555A/8552B/140T 
HP 180C/1801A/1821A 
HP 3466A 


Spectrum Analyzer . 
Oscilloscope . G 
Digital Voltmeter . 


Test 1. It is good practice to first check the power supply inputs to 
the RF Section and at the same time, it may help to check AM, Pulse 
ID or any other inputs which relate to the problem. The inputs may 
be checked at the A12 Assembly test points on the right-side rear of 
this plug-in. Refer to Figure 8-5. 
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A12 Assembly Test Points 


-10.0 + 0.1 Vde 
+20.0 + 0.1 Vde 


-21.0 + 0.2 Vdc 
+21.0 + 0.2 Vde 


Test 2. If the problem is related to incorrect output level, proceed to 
Test 3. If it is a unique type problem such as amplitude modulation, 
noise, etc., refer to the following items for additional troubleshoot- 
ing hints. 


a. Frequency Problems. In the RF Section, a frequency 
problem may be caused by a malfunction in the frequency doubling 
circuitry or its logic control circuitry. If the logic inputs are incor- 
rect, refer to Service Sheet 3; otherwise, refer to Service Sheet 7. 


b. Spurious Signals. May be isolated by checking for signal at 
various locations in the RF Section. Setting the A4S1 switch to Test 
may help to isolate the problem to the RF circuitry or ALC loop. 
Check for oscillations in the A22A2 and A22A3 Assembly ampli- 
fiers (refer to Service Sheet 7) and for the Doubler Amplifier Drive 
Voltage (refer to Service Sheet 12). 


c. Noise. Generally, noise originates in Frequency Extension 
Module or the A15 20 MHz Amplifier Assembly. 


d. Harmonic Signals. In the RF Section, harmonic signals are 
usually generated in the Frequency Doubler Assembly. Check the 
logic inputs. Refer to Service Sheet 3 or 7. 


e. Amplitude Modulation. Verify that the AM signal reaches 
the A10 Reference Assembly. 


If amplitude modulation level changes with an RF level change, 
check the RF Section front panel meter reading versus measured RF 
OUTPUT level. If the panel meter reading is correct, refer to Service 
Sheet 8 (check AM Gain input and related circuits). Otherwise, check 
the meter driver amplifier and related components shown on Service 
Sheet 6. 


Distortion problems may be caused by defective components 
associated with the ALC Bandwidth Input. Check the logic inputs 
from Service Sheet 3, Then refer to Service Sheet 3, 6, or 8. 


If the amplitude modulation level differs from the level shown, 
perform the related adjustment procedures in Section V to see if the 
error is corrected. Be sure the fault isn’t in the Modulation Section. 
An input of 1.0 Vrms to the A10 Reference Assembly should equal 
100% AM level. 


f. Phase Modulation. The output of the A16 Phase Modulator 
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Driver Assembly is a distorted sinusoidal waveform of approximately 
7.5 Vp-p for a full scale Modulation Section meter indication. If the 
output is incorrect, check the output of the cable, W12, to determine 
if W12 or A16 is defective. The output should be 1.5 Vrms. If the 
output of the A16 assembly is correct, either W14 or A17 is 
defective. Refer to the paragraph entitled L.O. Signal Circuits Repair 
procedure in Section VIII of this manual for disassembly and repair 
procedures, 


Phase modulation distortion problems in the RF section will 
generally be caused by the A16 Phase Modulator Driver Assembly or 
the A1l7 Phase Modulator Assembly. Refer to Service Sheet 5. 


NOTE 


Excessive incidental AM during phase modulation may be 
caused by incorrect operation of the 50 MHz Low Pass 
Filter. Check the control input and the RF output level of 
the filter. Refer to Service Sheet 4. 


g. Pulse Modulation. Problems may be isolated by checking 
Pulse In and Pulse ID inputs. Also, check continuity from A5 
Modulator Assembly inputs from Auxiliary Section. 


h. Incorrect Front Panel Meter Reading. Refer to Test 3. 


Test 3. If the RF output level is incorrect by more than 1 or 2 dB, 
proceed to Test 4. Otherwise check the 10H input to the A10 
Assembly related components. Refer to Service Sheet 3 if the input 
is incorrect. If necessary, refer to Section V and perform the RF 
Output Level and 1 dB Step Attenuator Adjustment procedures. If 
the Adjustments cannot be done or do not correct the tracking 
across the VERNIER range, check the Meter Driver and Meter 
circuitry, and the AM Gain circuits. Refer to Service Sheets 6 and 8 
respectively. Also check the circuits in the A4 Assembly which are 
influenced by the 10H input. 


Test 4. Proceed to Test 5 if the RF output level is higher than 
normal. The RF outputs listed in each step of this test (4) are lower 
than normal. The three voltages shown in parentheses are Modulator 
Bias Signal ranges. They indicate that the ALC loop (1) is holding the 
RF output low, (2) is trying to increase the RF output or (3) that a 
quiescent level, although incorrect, has been reached. Refer to the 
block diagram for the normal range of Modulator Bias Signal levels. 


a. The RF output is low but the ALC loop is trying to increase 
the level (>-3 Vdc). Check the RF outputs of FL1, A7, A6, and A22 
to isolate the problem to Service Sheet 4 (for other than option 002 
instruments), Service Sheets 4 or 5 (option 002 instruments only), 
Service Sheet 6, or Service Sheet 7 respectively. 


If the output of FL1 is correct and the output of A7 is incorrect, the 
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problem may be on either Service Sheets 4 or 5 in 
option 002 instruments. In this case, refer to the 
LO Signal Circuits Repair procedure and the 
Troubleshooting Block Diagram to isolate the 
problem to an assembly or cable. 


On instruments other than option 002 instruments, 
if the output of A7 is defective, refer to Service 
Sheet 4. 


Each of these assemblies and circuits, if defective, 
must be replaced as a unit with the exception of 
AT. If A7 is defective, refer to Service Sheet 4 for 
further troubleshooting information. 


b. The RF output is low and the ALC loop is 
holding the Modulator Bias Signal level low (=>+10 
Vdc). First, check the A10 Reference Assembly 
output with the VERNIER control set to the CW 
and CCW position with A4S1 in the Normal 
position. If the output is abnormal, refer to the 
troubleshooting information on Service Sheet 8. A 
normal output indicates the defect is either on the 
A3 ALC Assembly, A22 Frequency Doubler 
Assembly, or the A4 Detector Amplifier Assembly. 


Set the A4S1 switch to the Test position. If the 
Modulator Bias Signal exhibits the same response 
as shown in the following table, the problem is 
either in the A22 Frequency Doubler Assembly 
which contains the detector or the A4 Detector 
Amplifier Assembly. (Check the Detector Signal 
input at A4 pin 11.) Otherwise, Service Sheet 8 
contains the necessary troubleshooting information. 


Modulator Bias Signal 


c. The Modulator Bias Signal is at a quiescent 
level but is lower (more positive) than normal. 
Check the A10 Reference Assembly output level. 
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Model 866034 


If the output is lower (more positive than normal), 
check the 1A, 2A, 4A, and 8A inputs to the A10 
Assembly (remote mode only). If they are correct 
or the instrument is in local mode, refer to Service 
Sheet 8. If the remote inputs are incorrect or the 
problem is associated with the 10 dB Step Attenu- 
ator, refer to troubleshooting information on 
Service Sheet 3. Otherwise, check the detector 
output and reference at A4 pin 10 and 11. Refer to 
either Service Sheet 6 or 7. 


Test 5. The RF outputs listed in each step of this 
test are higher than normal. The voltages enclosed 
in parentheses are Modulator Bias Signal ranges. 
They indicate that the ALC loop (1) is holding the 
RF output high, (2) is trying to decrease the 
output level or (3) that a quiescent level, although 
incorrect, has been reached. Refer to the block 
diagram for normal values of Modulator Bias 
Signal. 


a. High RF output level; the ALC has in- 
creased the level (>-3 Vdc). Check the A10 
Reference Assembly output. If the response to 
VERNIER control settings is abnormal, refer to 
Service Sheet 8 and troubleshoot the A10 Assem- 
bly. If the response is normal, set the A4S1 switch 
to test. If the Modulator Bias Signal responds to 
the VERNIER control settings as indicated by the 
table of Test 4b, check that the detector output 
responds properly to the increased RF signal level 
(check A4 pin 10 and 11) and refer to either 
Service Sheet 6 or 7. Otherwise, turn to Service 
Sheet 8 and continue troubleshooting. 


b. High RF output level; the ALC is trying to 
decrease the level (>+10 Vdc). The A5 Modulator 
Assembly or associated circuitry is probably defec- 
tive (refer to Service Sheet 4). 


c. The Modulator Bias Signal is at a quiescent 
level but higher (more negative) than normal. 
Check the A10 Reference Assembly output. If the 
A10 output is more negative than normal, check 
the 1A, 2A, 4A, and 8A inputs to the A10 
assembly (remote mode only). If the A10 outputs 
are correct or the instrument is in local mode, refer 
to Service sheet 8. If the remote inputs are 
incorrect or the problem is associated with the 
10 dB Step Attenuator, refer to the troubleshoot- 
ing information on Service Sheet 3. Otherwise, 
check that the detector output responds properly 
to the increased RF signal level (check A4 pins 10 
and 11), Refer to either Service Sheet 6 or 7. 
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Service 
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Local Mode 


In local mode, the inputs mentioned in the 
preceding paragraph are not used. The 1A, 2A, 4A, 
and 8A outputs are also not used. (VERNIER 
control replaces the 1 dB step attenuator.) Check 
the 1F, 2F, 4F, 8F, and 1H inputs against the 
levels shown for the S1 switch in the diagram. 


Remote Mode 


Check the Logic Assembly PI, ATTN CLK, and 
RESET inputs. Switch to the local mode and then 
back to the remote mode of operation. Verify that 
the attenuation level has reset to 150 dB by 
checking the 10L, 20L, 40L, 80L, and 10H 
outputs [10H and 10L should be low (<+0.8 Vdc) 
while 20L, 40L, and 80L should be high (>+2.0 
Vdc)]. The momentary low input (0 Vdc as 
compared to the normal +5 Vdc) may be observed 
on an oscilloscope at the instant of switching. A 
logic probe may also be used to verify the presence 
of the reset pulse. To verify that the PI (data) and 


Programmed RF Output 
Attenuation Level 


7 dB 
87 dB 
98 dB 


H = Attenuation = >+2.0 Vdc 
L = No Attenuation = <+0.8 Vde 
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ATTN CLK inputs are correct, program the infor- 
mation shown in the table at the bottom of this 
page. Check each output for the correct level. If 
any level is incorrect, the presence of the data 
and/or the ATTN CLK inputs may be checked at 
the instant of programming with an oscilloscope or 
logic probe. 


Check the A9 Attenuator Drive Assembly outputs 
against the inputs. 


NOTE 


If the problem is isolated between the 
inputs and outputs of an assembly, refer 
to the appropriate Service Sheet as indi- 
cated on the diagram. 


Frequency Doubling Malfunction in the A23 
or A24 Assembly (Option 003 Instruments) 


Refer to Service Sheet 12 for troubleshooting 
information. 


Outputs 


1A 2A 4A 8A 10L | 20L | 40L | 80L | 10H 
1dB | 2dB| 4dB} 8dB | 10dB{ 20 dB} 40 dB| 80 dB| 10 dB 


H H H L L L L L L 
H H H L H H H L H 
L L L H L L L H H 


SERVICE SHEET 4 


NOTE 


When a malfunction occurs, refer to Section VIII of the 
HP Model 8660-series mainframe Operating and Service 
Manual to begin troubleshooting (System Troubleshooting 
Guide). Then, if that information indicates possible prob- 
lems in the RF Section, refer to the Systems Troubleshoot- 
ing information (Service Sheet 1). This information may 
be used to isolate the defect to the RF Section, another 
plug-in, or the mainframe. If the problem is in this plug-in, 
refer to Service Sheet 2 for further troubleshooting 
information. 


MIXER SECTION 
PRINCIPLES OF OPERATION 


General 


The LO signal is filtered and amplified to drive the mixer. The RF 
signal is leveled and may be amplitude modulated at the A5 
Modulator Assembly. After passing through the Modulator, the RF 
Signal and LO Signal are mixed; the difference frequency is passed 
on for further amplification. 


4 GHz Bandpass Filter/Amplifier 


Unwanted sidebands are eliminated from the LO signal by passing 
the signal through a bandpass filter. In option 002 instruments, the 
LO signal is coupled to the phase modulation circuits before being 
input to the 4 GHz Amplifier. The signal is amplified to a high level 
to drive the mixer. 


lsolator 


The 3.95 to 2.75 GHz RF Signal is passed through the Isolator to the 
Modulator Assembly. Reverse signal attenuation is about 20 dB. 


Modulator Assembly 


The effect of the PIN Diode Modulator on the RF Signal is that of a 
variable attenuator. The level of attenuation and therefore the 
modulator RF output is dependent on the Modulator Bias Signal de 
level. 


The PIN Diode Modulator has dynamic attenuation range of >50 dB. 
A more positive modulator bias signal turns off the series diodes 
while the shunt diodes are forward biased. The shunt diodes and the 
series resistor form a voltage divider which attenuates the RF Signal. 
As the bias voltage goes more negative, the impedance of the shunt 
diodes increases while the series diodes impedance decreases. 
Therefore, the RF signal attenuation decreases. The shunt diodes 
effectively control the attenuation from 12 to >50 dB down while 
the series diodes are effective only to about 12 dB down. 


Logic Troubleshooting Block Diagram 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
HP Model 8660-series mainframe Operating and Service 
Manual to begin troubleshooting (System Troubleshoot- 
ing Guide). Then, if that information indicates possible 
problems in the RF Section, refer to the System 
Troubleshooting information in Service Sheet 1. This 
information may be used to isolate the defect to the RF 
Section, another plug-in, or the mainframe. If the 
problem is in this plug-in, return to Service Sheet 2 for 
further troubleshooting information. 


LOGIC CIRCUITRY 
PRINCIPLES OF OPERATION 


General 


In this instrument, the logic inputs to the analog circuits control 
functions such as frequency doubling and attenuation of the RF 
output signal. These inputs also influence the phase modulation and 
ALC bandwidth. 


In the remote mode, all control signals are external to the RF 
Section. In the local mode, the OUTPUT RANGE switch selects the 
range by using a binary coded hexadecimal output with an extra 
overrange line. Also, the VERNIER control is analog in nature in the 
local mode. 


Filter Driver Assembly 


The eighth, ninth, and tenth digit BCD inputs from the mainframe 
(10 MHz, 100 MHz, and 1 GHz) are used in the frequency doubling 
mode. These inputs are applied to digital-to-analog converters. The 
converter’s outputs are input to summing amplifiers to produce an 
analog output which drives a tracking bandpass filter. The filter 
separates the second harmonic of the RF signal from its fundamental 
and other harmonics to produce the desired output frequency. 


A decoder circuit determines when the frequency output from the 
A7 Assembly is greater than 100 MHz. The A7A5 50 MHz High Pass 
Filter is switched on effectively trapping any low frequency phase 
modulation drive signals which would otherwise be amplified and 
passed on to the RF output. 


Logic Assembly 


Local operation of the 10 dB Step Attenuator is selected by a logic 
high on the LCL/RMT input. Thus, control of the 10 dB Step 
Attenuator by the inputs from the front panel OUTPUT RANGE 
switch is enabled while the remote inputs are inhibited. 


In Remote mode, a logic low in the LCL/RMT inputs inhibits front 
panel control and enables data information flow from the mainframe 
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to the Logic Assembly. The ATTN CLK controls the data inputs on 
the PI-1, PI-2, PlI-4, and PI-8 lines to the Logic Assembly. The 
OUTPUTS to the 10 dB Step Attenuator (10L, 20L, 40L, 80L), the 
over-range (10H), and the 1 dB Step Attenuator outputs (1A, 2A, 
4A, 8A) are all controlled by external programming in the Remote 
Mode. A safety feature, the RESET input, sets the 10 dB Step 
Attenuator to the maximum attenuation when the Remote mode of 
operation is first initiated. 


Attenuator Driver Assembly 


The inputs from the Logic Assembly (10L, 20L, 40L, and 80L) 
switch the equivalent attenuator drive outputs (10D, 20D, 40D, and 
80D). These outputs provide the higher voltages and current needed 
to drive the relays in the Attenuator Assembly. 


Doubler Power Supply Assembly 


This assembly provides three outputs which are selected by two in- 
puts from the mainframe. The inputs are set by the system center 
frequency. At 1300 MHz (X2 range), the Doubler Power Supply 
output connects the +22 Vde to two RF amplifiers in the Frequency 
Doubler Assembly. Also, at or above 1300 MHz, +12 Vdc is connected 
to a relay in the Frequency Doubler Assembly. The Bandwidth Con- 
trol is switched at center frequencies of 10 MHz or 1300 MHz. 


Option 003 Instruments 


In option 003 instruments, the A23 Doubler Logic and A24 
Frequency Doubler Test Switch Assemblies are added. These circuits 
allow front panel selection of the frequency range (X1 and X2) 
when the RF Section is used with 8660A or 8660B mainframes. 


TROUBLESHOOTING 


Malfunctions in the RF Section which appear to be a logic problem 
may be an analog circuit problem. Refer to Service Sheet 2 to begin 
troubleshooting. 


Test Equipment 


Oscilloscope . HP 180C/1801A/1821A 
Digital Voltmeter . HP 3466A 

Logic Probe . HP 10525T 

General 


If the malfunction is isolated to the logic circuits, the related inputs 
must be checked before an attempt is made to troubleshoot the 
individual circuit assemblies. The control levels are fixed and may 
change when a new center frequency or mode of operation (local or 
remote) has been selected. The clocked or momentary inputs, PI 
(plug-in), ATTN CLK, and RESET occur only at the instant the 
center frequency or mode change is made. 


Main Troubleshooting Block Diagram 
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Local Mode 


In local mode, the inputs mentioned in the 
preceding paragraph are not used. The 1A, 2A, 4A, 
and 8A outputs are also not used. (VERNIER 
control replaces the 1 dB step attenuator.) Check 
the 1F, 2F, 4F, 8F, and 1H inputs against the 
levels shown for the S1 switch in the diagram. 


Remote Mode 


Check the Logic Assembly PI, ATTN CLK, and 
RESET inputs. Switch to the local mode and then 
back to the remote mode of operation. Verify that 
the attenuation level has reset to 150 dB by 
checking the 10L, 20L, 40L, 80L, and 10H 
outputs [10H and 10L should be low (<+0.8 Vdc) 
while 20L, 40L, and 80L should be high (>+2.0 
Vdc)]. The momentary low input (0 Vdc as 
compared to the normal +5 Vdc) may be observed 
on an oscilloscope at the instant of switching. A 
logic probe may also be used to verify the presence 
of the reset pulse. To verify that the PI (data) and 
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ATTN CLK inputs are correct, program the infor- 
mation shown in the table at the bottom of this 
page. Check each output for the correct level. If 
any level is incorrect, the presence of the data 
and/or the ATTN CLK inputs may be checked at 
the instant of programming with an oscilloscope or 
logic probe. 


Check the A9 Attenuator Drive Assembly outputs 
against the inputs. 


NOTE 


If the problem is isolated between the 
inputs and outputs of an assembly, refer 
to the appropriate Service Sheet as indi- 
cated on the diagram. 


Frequency Doubling Malfunction in the A23 
or A24 Assembly (Option 003 Instruments) 


Refer to Service Sheet 12 for troubleshooting 
information. 


Outputs 
Programmed RF Output 
Attenuation Level 1A 2A 4A 8A 10L | 20L |} 40L | 80L | 10H 
1dB | 2dB/| 4dB} 8dB | 10dB| 20 dB| 40 dB| 80 dB| 10dB 
+6 dBm H H L L L L 
-74 dBm H H L H H H 
-85 dBm L L H L L L 


H = Attenuation = >+2.0 Vde 
L = No Attenuation = <+0.8 Vde 
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MAINFRAME 
DCU OUTPUTS 
H=>+2,0 Vdc 
L= <+0,8 Vde 


ATTENUATION 
CONTROL INPUTS 
FROM MAINFRAME 


CONTROL OUTPUT 
TO MAINFRAME 


CONTROL INPUTS 
FROM MAINFRAME 


@2 x8 


@ 2 «4 


@Q2 22 


—Q@2 #1 


HPF 
A) 2 SWITCH. 


FILTER 
@2 DRIVE 


Service 


} <100 MHz=+10 Vdc 
2100 MHz=-8 Vdc 


=0 Vdc TO=-35 Vde 
FROM 1300 TO 2600 MHz 


H=>+2,0 Vde 
L=<+0,8 Vde 


2 cur (uct-H) 


10H OUTPUT RANGE +10 dBm>+2,0 Vdc 


P/O P6 
- A21 FILTER DRIVE ASSEMBLY 
010 >“) n 
ov-8 > 8 
py-4 >“. 1 
9-2 2 +_Gas) 6 
py 5 
os 4 
mali 
08-4 > B 
PAN ally 
08-2 > le 
30 
p8-1 22 
10 
i 
; 
: 
i 
: 
; 
; 
i 
' 
t 
| 945) 
{ 
1 
ANI LOGIC ASSEMBLY 
f 
L 
: 
FeURMT == G4s) ee £5 a 
i 
Fi =o) —— = aie 10 
; 9 
- J 
Pi-2 3._G5a)- a pei : 
pint >2_ GY = ——e 
| 
pis > Ts 
ATIN cx 4 G) ir AUN 
RESET >) RESET 


{ DBL-L OUT 


DBL-L IN 


OP-1 


B 
—Gis) ° 
InTERLOCK “2 0 


$2 DOUBLER 
TEST SWITCH 


A20 DOUBLER 
POWER SUPPLY 
ASSEMBLY. 


DOUBLER 
AMPLIFIER 
26) G2 { contRoL 
X10 Vdc 
X2+22 Vdc 


DOUBLER 
RELAY CONTROL 

G62 X1 0 Vde 

X2 +12 Vde 


ALC BANDWIDTH 

CONTROL 

<10 MHz OR 

2 21300 MHz 
>+4.0 Vde 

210 MHz AND 

< 1300 MHz 


' 
CODE 1 a 


<+0,3 Vde 


L=0 Vdc H=>+1.2 Vde 


ATTEN > +2.0 Vdc 
NO ATTEN <+0,8 Vdc 


NOTE: 


OUTPUT RANGE <0 dBm <*0, 8 Vdc 


ATTEN >+2.0 Vdc 
NO ATTEN <+0.8 Vdc 


ATTEN +21 Vdc 
NO ATTEN -21 Vde 


IN OPTION 003 RF SECTIONS, THE A23 DOUBLER LOGIC 
ASSEMBLY AND A24 FREQUENCY DOUBLER TEST SWITCH 
ASSEMBLY ARE ADDED. THE CIRCUIT SCHEMATICS ARE 
FOUND ON SERVICE SHEET 12. 


3 


Figure 8-10. Logic Troubleshooting Block Diagram 
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The RF output level at the front panel jack is 
directly proportional to the Modulator Assembly 
RF output. The Modulator Bias Signal controls the 
A5 Modulator Assembly output and is dependent 
on an error voltage derived from comparing the RF 
detector output to the reference dc level. 


Mixer Assembly 


The RF Signal is passed through a low pass filter 
and attenuator before leaving the Modulator 
Assembly. Then the RF signal is mixed with the 
LO signal in the Mixer Assembly, the mixer output 
passes through a low pass filter, and the difference 
frequency is a 1-13800 MHz phase-locked signal 
with frequency resolution of 1 Hz. 


At center frequencies 2100 MHz, the High Pass 
Filter Control input to the A7A5 Assembly causes 
the mixer output to pass through the 50 MHz High 
Pass Filter. This reduces incidental AM distortion 
generated by the phase modulated signal in the 
balanced mixer. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
on Service Sheet 2 was used to isolate a circuit 
defect to the assemblies or cables shown on the 
accompanying diagram. Troubleshoot the Mixer 
Section by using the test equipment and proce- 
dures given below. 


NOTE 


In Option 002 instruments, a defect 
cannot easily be isolated to circuits 
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shown on this schematic diagram. Refer 
to Service Sheet 2 and the repair proce- 
dure entitled LO Signal Circuits Repair. 


Test Equipment 


Spectrum Analyzer . 
Power Meter. 

Digital Voltmeter . 
Service Kit 


HP 8555A/8552B/140T 
HP 435A/8481A 

HP 3466A 

HP 11672A 


Test 1. Check the power supply inputs to the A8 
Assembly (+20V and -10V). If correct, proceed to 
Test 2. Otherwise check for continuity of intercon- 
nections to mainframe or an A8 Assembly defect. 


CAUTION 


Slight but repeated bending of semi-rigid 
coaxial cables will damage them very 
quickly. Bend the cables as little as 
possible. If necessary, loosen the assem- 
bly to release the cable. 


Test 2. If the RF power output is greater than 
normal (refer to the schematic), the A5 Modulator 
Assembly is probably defective. If the power 
output is less than normal, checking the difference 
assembly outputs will quickly isolate the defective 
assembly or cable. 


NOTE 


Defects in the A15 20 MHz Amplifier 
Assembly and RF interconnections from 
mainframe to Frequency Extension Mod- 
ule (through the RF Section) normally 
will be isolated by using the Systems 
Troubleshooting (Service Sheet 1). 


Figure 
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A17 Phase Modulator Assembly 


In the phase modulator, the LO signal passes through the blocking 
capacitors and down the stripline transmission lines to the varactor 
diode terminations, A17CR1 and CR2. The amount of phase shift 
between the incident and reflected signals is determined by the 
varactor capacitance. 


The varactor capacitance is voltage variable. The dc bias input sets 
the quiescent phase shift. The instantaneous phase shift is dependent 
on the sum of the dc bias and the ac modulation drive signal input to 
the phase modulator. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information on Service Sheet 
2 and the LO Signal Circuits Repair procedure were used to isolate 
the defect to one of the Assemblies. Troubleshoot the A16 or A17 
Assemblies by using the following procedure. 


Test Equipment 

Digital Voltmeter. . ...... . . HP 3466A 

eatoeCODC eee tery 2. . « HP 180C/1801A/1821A 
Spectrum Analyzer. . . ... . . . HP 8555A/8552B/140T 


A16 and A17 Assembly circuit malfunctions usually result in 
incorrect or no modulation drive, incorrect gain tracking, or 
unwanted distortion. Distortion may be due to misadjusted or 
defective components. 


Set the system’s modulation section switches for ¢M mode, internal 
1 kHz source, and adjust the modulation level control for a full scale 
meter reading (100° or 200°). Refer to the schematics for the typical 
voltages. 


A1 Modulator Filter Assembly 
A2 ALC Mother Board Assembly 
A5 Modulator Assembly 
A7 Mixer Assembly 
A8 4 GHz Amplifier Assembly 
A12 Logic Mother Board Assembly 
A15 20 MHz Amplifier Assembly 
AT1 lsolator 
FL1 4 GHz Band Pass Filter 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
HP Model 8660-series mainframe Operating and Service 
Manual to begin troubleshooting (System Troubleshooting 
Guide). Then, if that information indicates possible prob- 
lems in the RF Section, refer to the Systems Troubleshoot- 
ing information (Service Sheet 1). This information may 
be used to isolate the defect to the RF Section, another 
plug-in, or the mainframe. If the problem is in this plug-in, 
refer to Service Sheet 2 for further troubleshooting 
information. 


MIXER SECTION 
PRINCIPLES OF OPERATION 


General 


The LO signal is filtered and amplified to drive the mixer. The RF 
signal is leveled and may be amplitude modulated at the A5 
Modulator Assembly. After passing through the Modulator, the RF 
Signal and LO Signal are mixed; the difference frequency is passed 
on for further amplification. 


4 GHz Bandpass Filter/Amplifier 


Unwanted sidebands are eliminated from the LO signal by passing 
the signal through a bandpass filter. In option 002 instruments, the 
LO signal is coupled to the phase modulation circuits before being 
input to the 4 GHz Amplifier. The signal is amplified to a high level 
to drive the mixer. 


Isolator 


The 3.95 to 2.75 GHz RF Signal is passed through the Isolator to the 
Modulator Assembly. Reverse signal attenuation is about 20 dB. 


Modulator Assembly 


The effect of the PIN Diode Modulator on the RF Signal is that of a 
variable attenuator. The level of attenuation and therefore the 
modulator RF output is dependent on the Modulator Bias Signal de 
level. 


The PIN Diode Modulator has dynamic attenuation range of >50 dB. 
A more positive modulator bias signal turns off the series diodes 
while the shunt diodes are forward biased. The shunt diodes and the 
series resistor form a voltage divider which attenuates the RF Signal. 
As the bias voltage goes more negative, the impedance of the shunt 
diodes increases while the series diodes impedance decreases. 
Therefore, the RF signal attenuation decreases. The shunt diodes 
effectively control the attenuation from 12 to >50 dB down while 
the series diodes are effective only to about 12 dB down. 


Logic Troubleshooting Block Diagram 
4 SERVICE SHEET 3 
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The RF output level at the front panel jack is 
directly proportional to the Modulator Assembly 
RF output. The Modulator Bias Signal controls the 
A5 Modulator Assembly output and is dependent 
on an error voltage derived from comparing the RF 
detector output to the reference de level. 


Mixer Assembly 


The RF Signal is passed through a low pass filter 
and attenuator before leaving the Modulator 
Assembly. Then the RF signal is mixed with the 
LO signal in the Mixer Assembly, the mixer output 
passes through a low pass filter, and the difference 
frequency is a 1-1300 MHz phase-locked signal 
with frequency resolution of 1 Hz. 


At center frequencies 2100 MHz, the High Pass 
Filter Control input to the A7A5 Assembly causes 
the mixer output to pass through the 50 MHz High 
Pass Filter. This reduces incidental AM distortion 
generated by the phase modulated signal in the 
balanced mixer. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
on Service Sheet 2 was used to isolate a circuit 
defect to the assemblies or cables shown on the 
accompanying diagram. Troubleshoot the Mixer 
Section by using the test equipment and proce- 
dures given below. 


NOTE 


In Option 002 instruments, a defect 
cannot easily be isolated to circuits 
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shown on this schematic diagram, Refer 
to Service Sheet 2 and the repair proce- 
dure entitled LO Signal Circuits Repair. 


Test Equipment 


HP 8555A/8552B/140T 
HP 435A/8481A 

HP 3466A 

HP 11672A 


Spectrum Analyzer . 
Power Meter. 

Digital Voltmeter . 
Service Kit 


Test 1. Check the power supply inputs to the A8 
Assembly (+20V and -10V). If correct, proceed to 
Test 2. Otherwise check for continuity of intercon- 
nections to mainframe or an A8 Assembly defect. 


CAUTION 


Slight but repeated bending of semi-rigid 
coaxial cables will damage them very 
quickly. Bend the cables as little as 
possible. If necessary, loosen the assem- 
bly to release the cable. 


Test 2. If the RF power output is greater than 
normal (refer to the schematic), the A5 Modulator 
Assembly is probably defective. If the power 
output is less than normal, checking the difference 
assembly outputs will quickly isolate the defective 
assembly or cable. 


NOTE 


Defects in the A15 20 MHz Amplifier 
Assembly and RF interconnections from 
mainframe to Frequency Extension Mod- 
ule (through the RF Section) normally 
will be isolated by using the Systems 
Troubleshooting (Service Sheet 1). 
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A7 ASSEMBLY 


LEFT SIDE VIEW 


ATJ1 ATA3 


RIGHT SIDE VIEW 


A7J2 ATA2 A1J3 


AlCl 


a7L1 (OPTION 002 ONLY) 


2 C96_)- HPF 
cd CONTROL 
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cata cri 


Figure 8-11. A7 Mixer Assembly’s Subassembly and Component Locations 
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(OPTION 002 ONLY; 86603-67001) 
(EXCEPT OPTION 002; 86603-67003) 
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Figure 8-12. Mixer Section Schematic Diagram 
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A16 Assembly 


Test 1. Check the power supply inputs tothe Al6 


Assembly. 


Test 2. Check the peak-to-peak ac voltages at the 
various points as indicated on the schematic. If all 
seem to be correct, refer to Section V and readjust 
the phase modulation circuits. ; 


Test 3. If the output of the discrete component 
operational amplifier is defective, check the dc 
output and compare it to the dc inputs. If the 
change in de output voltage from normal does not 
follow the change in input dc voltage, the problem 
is probably in Q4 thru Q10 or their associated 
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Test 4. Check the « 


Q3 and Q11. 


Test 5. If the gain tracking is incorr 
compare the inputs and outputs of A 


es Gsh2 


A17 Assembly 


Test 1. Remove the assembly cover. C 
presence of the dc bias and ac voltage o 
varactor diodes, A17CR1 and CR2. 


> — 


Test 2. Verify that A17C1 and C3 are not d 
fective. 


Figure 8-1 


eee NOTE | 

When a malfunction occurs, refer to Section VIII of the 
Model 8660-series mainframe Operating and Service Man- 
ual to begin troubleshooting (Systems Troubleshooting 
Guide). Then, if that information indicates possible prob- 
lems in the RF Section, refer to the Systems troubleshoot- 
ing information in Service Sheet 1 in this manual. This 
information may be used to isolate the defect to the RF 
Section, another plug-in, or the mainframe. If the problem 
is in this plug-in, refer to Service Sheet 2 for further 
troubleshooting information. 


PRINCIPLES OF OPERATION 


1 - 1300 MHz Amplifier Assembly 


The A6 1-1300 MHz Amplifier Assembly contains an RF Preampli- 
fier and Amplifier which are separated by an elliptic low pass filter. 
The combined RF gain is approximately 41 dB. 


Detector Amplifier Assembly 


A small bias current through the RF Detector and Reference Diodes 
in the A22 Assembly is set by the A4R13 Detector Bias Adjustment 
for maximum detector sensitivity. Beyond the initial bias current, 
any further change in current flow is due to temperature variations. 
Because the two diodes are located in the same thermal environment, 
an increase in current flow through the RF Detector Diode is 
matched by an equal increase in current flow through the Reference 
Diode. The Reference Diode current is coupled to ‘the non-inverting 
input of the Detector Amplifier (a discrete operational amplifier 
comprised of A4Q3, A4Q2, A4Q1 and associated components) while 
the RF Detector Diode output is coupled to the inverting input. 
Therefore, any change in current flow due to a change in 
temperature is cancelled in the operational amplifier which leaves the 
output level dependent only on the peak RF output from the A22 
Assembly. 


At center frequencies of <10 MHz and 21300 MHz, the ALC 
Bandwidth Control input causes A4Q4 to be biased on which 
connects A4C3 in parallel with the 47 pF capacitor found in the 
A22A4 Assembly. As the center frequency is decreased, the detector 
output needs to be retained for a longer period of time so the 
leveling circuit responds to the average RF level rather than the 
instantaneous level. In the doubled frequency mode (21300 MHz), 
the ALC bandwidth must be reduced to insure ALC loop stability. 


In output ranges of <0 dBm, the Detector Amplifier is coupled 
directly to the A3 ALC Amplifier Assembly. The output is compared 


A16 Phase Modulator Driver Assembly 
A17 Phase Modulator Assembly 
A18 Circulator Assembly 
A19 3.9-4.1 GHz Isolator Assembly 
AT2 3 dB Attenuator 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
HP Model 8660-series mainframe Operating and Service 
Manual to begin troubleshooting (System Troubleshooting 
Guide), Then, if that information indicates possible prob- 
lems in the RF Section, refer to the Systems Troubleshoot- 
ing information which precedes Service Sheet 1. This 
information may be used to isolate the defect to the RF 
Section, another plug-in, or the mainframe. If the problem 
is in this plug-in, refer to Service Sheet 1 for further 
troubleshooting information. 


PRINCIPLES OF OPERATION 


General 


The phase modulation drive signal from the modulation section is 
coupled to the A16 Phase Modulation Driver Assembly. The signal is 
predistorted and the overall gain is varied (with respect to LO 
frequency) to compensate for the frequency sensitivity of the A17 
Phase Modulator Assembly. The signal is amplified before being con- 
nected to the phase modulator. 


With minimal loss, the LO signal passes through the A19 3.9—4.1 GHz 
Isolator Assembly to the A18 Circulator Assembly. The signal passes 
from port 1 to port 2 and on to the phase modulator. 


In the phase modulator, the varactor diode, A17CR1, reactively 
terminates the stripline transmission line which reflects the LO 
signal. Changing the bias voltage applied to the varactor diode changes 
the termination reactance. This cuases the reflected signal to shift in 
phase with respect to the incident input signal. 


The reflected LO signal travels back down the transmission line and 
through port 2 to port 3, where it again enters the phase modulator. 
The same sequence of events occurs. Thus, the phase shift of the LO 
signal reflected back to port 3 is approximately doubled. 


The phase modulated LO signal continues from port 3 to port 4, 
through the AT2 3 dB Attenuator and on to the A8 4 GHz Amplifier 
Assembly. Due to the high input reflection coefficient of the 4 GHz 
Amplifier, a large portion of the signal is reflected back to port 4, 
through to port 1, and on to the Frequency Extension Module. The 
AT2 3 dB Attenuator and A19 3.9-4.1 GHz Isolator Assemblies 
reduce the level of the reflected signal to minimize the interference 
created in the extension module VCO circuits. 


A16 Phase Modulator Driver Assembly 


The shunt capacity of W12 and A16L1 forms a low pass filter which 
improves the frequency response of the input modulation drive signal 
up to 10 MHz. 
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Diode Shaping Network. The shaping network introduces third 
order distortion to higher level input signals (when the A16CR2 
diode begins to conduct). The level of distortion is adjusted with 
A16R1 to compensate for the third order distortion inherent in the 
phase modulator transfer characteristics. The demodulated third 
order phase modulation sidebands are minimized by adjusting 
A16R1, the Third Harmonic Adjust control. 


Gain Tracking. Gain tracking of the modulation drive signal is intro- 
duced to compensate for the phase modulator’s inability to produce 
a constant phase deviation at different LO frequencies. At higher LO 
frequencies, the phase modulator sensitivity is lower and a higher 
level modulation drive signal is required to produce the same phase 
deviation. The modulation drive signal level is changed, with respect 
to the LO frequency, by the digitally controlled attenuator A16U1 
and differential amplifiers A16Q1 and Q2. At system center frequen- 
cies where digit 8 (10 MHz steps) is zero (LO frequency is 3.95 MHz) 
logic lows (< +0.8 Vdc) are present at inputs to A16U1. Lows cause 
cause the attenuator stage to be off with minimum attenuation of 
the signal at the junction of A16R12, R13. The differential voltage 
across the bases of A16Q1 is essentially zero and the gain is unity, 
When an input to A16U1 is high the transistor stage is turned on, 
current flows from the modulator drive signal path through either 
A16R4, R6, R8, or R10. Any difference in amplitude between the 
bases of A16Q1 is amplified and coupled to A16Q2 where it is fur- 
ther amplified. The differential output voltage across A16R27 is 
coupled to the gate of Al6Q4. The gain control, A16R2, sets the 
modulation level at 3.95 GHz (unity gain). The Gain Tracking con- 
trol adjusts the rate of change of attenuation with respect to the LO 
frequency by setting the phase modulation level at 4.05 GHz (maxi- 
mum gain). 


J-FET Shaping Circuit. The J-FET A16Q4 is biased so it introduces 
second order distortion to the modulation drive signal. This 
distortion compensates for the second order distortion in the transfer 
characteristics of the phase modulator. The transfer characteristics of 
the phase modulator are varied by changing the de output from the 
A16 Assembly. The Second Harmonic Adjust Control A16R36 sets 
the second order distortion level of A16Q4 (by controlling the drain 
current flow) and the de output from A16 (which is proportional to 
the A16Q4 drain voltage). The distortion level is set by demodulating 
the system’s RF output and nulling the second order harmonic 
distortion. 


Modulation Driver Amplifier. The J-FET output is coupled to the 
discrete component operational amplifier made up of A16Q5 
through Q7 and their associated components. The amplifier’s high 
frequency rolloff is set by A16C7. The gain of approximately 10 is 
determined primarily by A16R49, 10002, and A16R38, 1102. 
The network of A16RT1, A16R38 and R89 aid in reducing gain 
changes due to J-FET drift with temperature. 
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A17 Phase Modulator Assembly 


In the phase modulator, the LO signal passes through the blocking 
capacitors and down the stripline transmission lines to the varactor 
diode terminations, A17CR1 and CR2. The amount of phase shift 
between the incident and reflected signals is determined by the 
varactor capacitance. 


The varactor capacitance is voltage variable. The dec bias input sets 
the quiescent phase shift. The instantaneous phase shift is dependent 
on the sum of the de bias and the ac modulation drive signal input to 
the phase modulator. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information on Service Sheet 
2 and the LO Signal Circuits Repair procedure were used to isolate 
the defect to one of the Assemblies. Troubleshoot the A16 or A17 
Assemblies by using the following procedure. 


Test Equipment 


Digital Voltmeter . 
Oscilloscope . : 
Spectrum Analyzer . 


HP 3466A 
HP 180C/1801A/1821A 
HP 8555A/8552B/140T 


A16 and A17 Assembly circuit malfunctions usually result in 
incorrect or no modulation drive, incorrect gain tracking, or 
unwanted distortion. Distortion may be due to misadjusted or 
defective components. 


Set the system’s modulation section switches for ¢M mode, internal 
1 kHz source, and adjust the modulation level control for a full scale 
meter reading (100° or 200°). Refer to the schematics for the typical 
voltages. 


A1 Modulator Filter Assembly 
A2 ALC Mother Board Assembly 
AS Modulator Assembly 
A7 Mixer Assembly 
A8 4 GHz Amplifier Assembly 
A12 Logic Mother Board Assembly 
A15 20 MHz Amplifier Assembly 
AT1 Isolator 
FL1 4 GHz Band Pass Filter 
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A16 Assembly 


Test 1. Check the power supply inputs to the A1l6 
Assembly. 


Test 2. Check the peak-to-peak ac voltages at the 
various points as indicated on the schematic. If all 
seem to be correct, refer to Section V and readjust 
the phase modulation circuits. 


Test 3. If the output of the discrete component 
operational amplifier is defective, check the de 
output and compare it to the de inputs. If the 
change in de output voltage from normal does not 
follow the change in input de voltage, the problem 
is probably in Q4 thru Q10 or their associated 


8-28 


Model 86603A 


components. For example, the output voltage is 
more positive than normal. 


Test 4. Check the de voltages on A16Q1 through 
Q3 and Q11. 


Test 5. If the gain tracking is incorrect, check and 
compare the inputs and outputs of A16U1 and U2. 


A17 Assembly 


Test 1. Remove the assembly cover. Check for the 
presence of the dc bias and ac voltage on the 
varactor diodes, A17CR1 and CR2. 


Test 2. Verify that A17C1 and C3 are not de- 
fective. 


Model 86603A 


Figure 8-13. A16 Phase Modulator Driver Assembly Component and Test Point Locations 
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A17 ASSEMBLY 


Figure 8-14. A17 Phase Modulator Assembly Component Locations 
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Figure 8-15, Phase Modulation Section Schematic Diagram (Option 002) 
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to a dc reference level and an error signal results 
which is coupled to the A5 Modulator Assembly to 
complete the ALC loop. When OUTPUT RANGE 
switch is set to +10 dBm, the 10H logic input goes 
high (~+5 Vdc) and turns A4Q5 off. Relay A4K1 
opens and the de voltage is attenuated 10 dB by 
A4R19, A4R20, A4R21, and resistors on the A3 
assembly. The RF output signal increases 10 dB 
which brings the de output to the A38 ALC 
Amplifier input back to the quiescent level present 
before switching to the +10 dBm range. 


Amplifier A4U1 functions as an active low pass 
filter because of A4R23 and A4C5 which are 
connected in the feedback loop. The amplifier 
drives the meter and provides a compensating dc 
level which varies the AM drive input to keep the 
amplifier modulation level constant with change in 
RF output level (VERNIER Control setting). 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
on Service Sheet 2 was used to isolate a circuit 
defect to the assemblies shown on the accompany- 
ing diagram. Troubleshoot the Detector Amplifier 
Assembly by using the test equipment and proce- 
dures given below. 


Test Equipment 


HP 8555A/8552B/140T 
HP 3466A 


Spectrum Analyzer . 
Digital Voltmeter . 
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Test 1. If the circuit problem is associated with 
the meter and AM Gain output rather than the RF 
Output level, proceed to Test 2. Check the 
Detector Output, Detector Amplifier Output 
A4TP1, and output to ALC Amplifier to see if 
they are tracking the RF output level. Set A4S1 to — 
the test position. If the RF Amplifier output — 
remains low, the A6 assembly or an associated 
cable is probably defective. If the RF output — 
increases, measure the detector and A4TP1 and 
A4TP2 voltages. If the detector output doesn’t 
respond properly, the A22 assembly or an associ- 
ated input component on the A4 assembly, is 
probably defective. If the detector output increases 
but the A4TP1 voltage doesn’t go more negative, 
the detector amplifier or an associated component 
is probably defective. 


If the RF output level is incorrect only in the +10 
dBm range or is correct only in the +10 dBm range, 
and the 10H input is correct for all ranges, the 10 
dB attenuator, the relay (A4K1), or an associated 
component is probably defective. 


Test 2. Monitor the RF output with a Spectrum 
Analyzer. If the modulation level changes with 
respect to the RF carrier amplitude (change the 
VERNIER control to three or four different 
settings), A4U1 or associated components are 
probably defective. Otherwise, the meter control is 
misadjusted or the meter connections or an associ- 
ated component is probably defective. 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
Model 8660-series mainframe Operating and Service Man- 
ual to begin troubleshooting (Systems Troubleshooting 
Guide). Then, if that information indicates possible prob- 
lems in the RF section, refer to the Systems troubleshoot- 
ing information on Service Sheet 1 in this manual. This 
information may be used to isolate the defect to the RF 
Section, another plug-in, or the mainframe. If the problem 
is in this plug-in refer to Service Sheet 2 for further 
troubleshooting information. 


PRINCIPLES OF OPERATION (A22 FREQUENCY DOUBLER 
ASSEMBLY) 


The input RF signal to the frequency doubler is connected directly 
to the A22A5 Relay Assembly. In the X1 mode, the 1-1300 MHz 
signal is switched to the A22A4 Output Detector Assembly and on 
through A22A4R3 and C2 to the 10 dB Step Attenuator Assembly. 


In the X2 mode, a logic high (+12 Vdc) appears on the Doubler 
Relay Control input. This causes the relay A22A5K1 to switch the 
input signal (650 to <1300 MHz) to the A22A1 Doubler/Filter 
Assembly. The signal passes through a balun to the bridge rectifier 
Frequency Doubler, A22A1CR1. The balanced doubler suppresses 
the fundamental input and odd harmonics while generating a large 
second harmonic component. A22A1L1 provides a ground return for 
the dc component of the output signal and R1, R2, and R3 provide 
RF termination. The output signal passes to the tracking filter. The 
lead inductance and voltage variable capacitance of the varactor form 
a series resonant circuit. The Filter Drive input causes the resonant 
frequency to track the doubled input frequency. The fundamental, 
odd harmonics, and even harmonics (>4th) are further attenuated 
but the second harmonic, (>1300 to <2600 MHz) is passed on to 
the A22A2 Doubler Amplifier Assembly. 


In both the A22A2 and A22A3 amplifiers, the doubled RF signal 
is amplified by at least 10 dB. The A22A3 output is coupled back 
through the A22A5 and A22A4 Assemblies and on to the 10 dB 
Step Attenuator. 


The RF signal level is detected and a relative dc level proportional to 
the RF level is coupled to the inverting differential amplifier in the 
A4 Detector Amplifier Assembly. The reference diode, which is in 
the same thermal environment as the detector diode, provides tem- 
perature compensation for the detector diode because it is coupled 
to the non-inverting input of the differential amplifier. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information on Service Sheet 2 
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A6 1-1300 MHz Amplifier Assembly 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
Model 8660-series mainframe Operating and Service Man- 
ual to begin troubleshooting (Systems Troubleshooting 
Guide). Then, if that information indicates possible prob- 
lems in the RF Section, refer to the Systems troubleshoot- 
ing information in Service Sheet 1 in this manual. This 
information may be used to isolate the defect to the RF 
Section, another plug-in, or the mainframe. If the problem 
is in this plug-in, refer to Service Sheet 2 for further 
troubleshooting information. 


PRINCIPLES OF OPERATION 


1- 1300 MHz Amplifier Assembly 


The A6 1-1300 MHz Amplifier Assembly contains an RF Preampli- 
fier and Amplifier which are separated by an elliptic low pass filter. 
The combined RF gain is approximately 41 dB. 


Detector Amplifier Assembly 


A small bias current through the RF Detector and Reference Diodes 
in the A22 Assembly is set by the A4R13 Detector Bias Adjustment 
for maximum detector sensitivity. Beyond the initial bias current, 
any further change in current flow is due to temperature variations. 
Because the two diodes are located in the same thermal environment, 
an increase in current flow through the RF Detector Diode is 
matched by an equal increase in current flow through the Reference 
Diode. The Reference Diode current is coupled to the non-inverting 
input of the Detector Amplifier (a discrete operational amplifier 
comprised of A4Q38, A4Q2, A4Q1 and associated components) while 
the RF Detector Diode output is coupled to the inverting input. 
Therefore, any change in current flow due to a change in 
temperature is cancelled in the operational amplifier which leaves the 
output level dependent only on the peak RF output from the A22 
Assembly. 


At center frequencies of <10 MHz and 41300 MHz, the ALC 
Bandwidth Control input causes A4Q4 to be biased on which 
connects A4C3 in parallel with the 47 pF capacitor found in the 
A22A4 Assembly. As the center frequency is decreased, the detector 
output needs to be retained for a longer period of time so the 
leveling circuit responds to the average RF level rather than the 
instantaneous level. In the doubled frequency mode (#1300 MHz), 
the ALC bandwidth must be reduced to insure ALC loop stability. 


In output ranges of <O dBm, the Detector Amplifier is coupled 
directly to the A3 ALC Amplifier Assembly. The output is compared 


A16 Phase Modulator Driver Assembly 
A17 Phase Modulator Assembly 
A18 Circulator Assembly 
A19 3.9-4.1 GHz Isolator Assembly 
AT23 dB Attenuator 
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to a de reference level and an error signal results 
which is coupled to the A5 Modulator Assembly to 
complete the ALC loop. When OUTPUT RANGE 
switch is set to +10 dBm, the 10H logic input goes 
high (~+5 Vdc) and turns A4Q5 off. Relay A4K1 
opens and the dc voltage is attenuated 10 dB by 
A4R19, A4R20, A4R21, and resistors on the A3 
assembly. The RF output signal increases 10 dB 
which brings the de output to the A3 ALC 
Amplifier input back to the quiescent level present 
before switching to the +10 dBm range. 


Amplifier A4U1 functions as an active low pass 
filter because of A4R23 and A4C5 which are 
connected in the feedback loop. The amplifier 
drives the meter and provides a compensating de 
level which varies the AM drive input to keep the 
amplifier modulation level constant with change in 
RF output level (VERNIER Control setting). 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
on Service Sheet 2 was used to isolate a circuit 
defect to the assemblies shown on the accompany- 
ing diagram. Troubleshoot the Detector Amplifier 
Assembly by using the test equipment and proce- 
dures given below. 


Test Equipment 


Spectrum Analyzer . 
Digital Voltmeter . 


HP 8555A/8552B/140T 
HP 3466A 
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Test 1. If the circuit problem is associated with 
the meter and AM Gain output rather than the RF 
Output level, proceed to Test 2. Check the 
Detector Output, Detector Amplifier Output 
A4TP1, and output to ALC Amplifier to see if 
they are tracking the RF output level. Set A4S1 to 
the test position. If the RF Amplifier output 
remains low, the A6 assembly or an associated 
cable is probably defective. If the RF output 
increases, measure the detector and A4TP1 and 
A4TP2 voltages. If the detector output doesn’t 
respond properly, the A22 assembly or an associ- 
ated input component on the A4 assembly, is 
probably defective. If the detector output increases 
but the A4TP1 voltage doesn’t go more negative, 
the detector amplifier or an associated component 
is probably defective. 


If the RF output level is incorrect only in the +10 
dBm range or is correct only in the +10 dBm range, 
and the 10H input is correct for all ranges, the 10 
dB attenuator, the relay (A4K1), or an associated 
component is probably defective. 


Test 2. Monitor the RF output with a Spectrum 
Analyzer. If the modulation level changes with 
respect to the RF carrier amplitude (change the 
VERNIER control to three or four different 
settings), A4U1 or associated components are 
probably defective. Otherwise, the meter control is 
misadjusted or the meter connections or an associ- 
ated component is probably defective. 
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Figure 8-16. A4 Detector Amplifier Assembly Component and Test Point Locations Figure 8-17. 1-1300 MHz Amplifier/Detector Amplifier Schematic Diagram 
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was used to isolate a circuit defect to the assem- 
blies and cables shown on the schematic diagrams. 
Troubleshoot the frequency doubler circuits by 
using the test equipment and procedures given 
below. 


Test Equipment 


Spectrum Analyzer . . HP 8555A/8552B/140T 
BNC Connector ~ .2. HP 1250-0875 
Digital Voltmeter. . . HP 3466A 


Set the system center frequency to 2 GHz with an 
output level of +3 dBm. Use the BNC connector as 
a probe to measure the RF signals at the various 
locations indicated by the test points. 


Put the center conductor of the probe on the 
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connection between circuit boards and press the 
outer conductor ground against the A22 Assembly ¥ 
housing. 


Check the power supply inputs to A22A2 and 
A22A3 if they are suspected of malfunctioning. 


NOTE 


If A22A2 or A22A8 are defective they 
must each be replaced as a complete 
assembly. If a problem exists elsewhere 
in the A22 Assembly, the entire assem- 
bly must be replaced. Refer to the A22 
Assembly Repair procedure in Section 
VIII preceding the service sheets. Section 
VI contains ordering information for 
new or restored assemblies. : 


creased (by either positive dc level or positive excursions of an AM drive 
signal) A38CR1 is forward biased and the amplifier gain is dependent on the 
ratio of A3R8 and the effective resistance of A3CR1. This variable gain is 
used to compensate for the non-linearity of the A5 Modulator Assembly’s 
input voltage to RF attenuation transfer function. 


Pulse Modulation 


In the Pulse Modulation mode (HP Model 86631B Auxiliary Section is used 
in place of a Modulation Section), a PULSE ID logic high (~+5 Vdc) turns 
A38Q1 off which opens A3K1 and thus opens the ALC loop. At the same 
time, the PULSE ID input biases A2Q1 on, closes A2K1, and connects the 
Pulse In through A2R9, A2C2, and A2VR1 to the A5 Modulator Assembly. 
Without a pulse input, the positive bias through A2R8 biases the Modulator 
for maximum attenuation and reduces the power output to a minimum 
(>40 dB down). A —10 Vdc input pulse is required to cause the Moduator to 
exhibit minimum attenuation to the RF Signal. 


TROUBLESHOOTING 


It is assumed that the Troubleshooting information on Service Sheet 1 was 
used to isolate a circuit defect to the assemblies shown on the accompanying 
diagram. Troubleshoot the Reference and ALC Amplifier Assemblies and 
pulse modulation circuits by using the test equipment and procedures given 
below. 
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of the amplifier is unity. As the instantaneous base voltage of A3Q6 is in- 
d 
: 
l 
i 
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Test Equipment 
Digital Voltmeter ee Se ee ode te ta POoaGGA 


Test 1. Check the power supply inputs to the A3 and A10 assemblies at 
A2XA3 pin 5 (+20V), pin 3 (+5V), and pin 8 (—10V) and A12XA10 pin D 
(+20V), pin C (+5V), and pin 5(—10V). If the voltages are correct proceed to 
Test 2. If incorrect, check the continuity of the inputs from the A12 
Assembly. 


sR os ein Py 


Test 2. Check the Reference Output at P14 Pin E. If the output level is 
incorrect for the extreme settings of the vernier control or 1dB Step 
Attenuator settings (see schematic for levels), proceed to Test 3. If the 
output is correct, set A4S1 and check the levels at A3TP1 with the 
VERNIER (or 1 dB Step Attenuator) set to one extreme and then the other. 
If the output levels are normal, the Gain-Shaping Amplifier or the Modulator 
Bias Signal resistors are probably defective. Also check the Pulse ID input 
and the relays. Otherwise, the Difference Amplifier is probably defective. 
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A22 Frequency Doubler Assembly 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
Model 8660-series mainframe Operating and Service Man- 
ual to begin troubleshooting (Systems Troubleshooting 
Guide). Then, if that information indicates possible prob- 
lems in the RF section, refer to the Systems troubleshoot- 
ing information on Service Sheet 1 in this manual. This 
information may be used to isolate the defect to the RF 
Section, another plug-in, or the mainframe. If the problem 
is in this plug-in refer to Service Sheet 2 for further 
troubleshooting information. 


PRINCIPLES OF OPERATION (A22 FREQUENCY DOUBLER 
ASSEMBLY) 


The input RF signal to the frequency doubler is connected directly 
to the A22A5 Relay Assembly. In the X1 mode, the 1-1300 MHz 
signal is switched to the A22A4 Output Detector Assembly and on 
through A22A4R38 and C2 to the 10 dB Step Attenuator Assembly. 


In the X2 mode, a logic high (+12 Vdc) appears on the Doubler 
Relay Control input. This causes the relay A22A5K1 to switch the 
input signal (650 to <1300 MHz) to the A22A1 Doubler/Filter 
Assembly. The signal passes through a balun to the bridge rectifier 
Frequency Doubler, A22A1CR1. The balanced doubler suppresses 
the fundamental input and odd harmonics while generating a large 
second harmonic component. A22A1L1 provides a ground return for 
the de component of the output signal and R1, R2, and R3 provide 
RF termination. The output signal passes to the tracking filter. The 
lead inductance and voltage variable capacitance of the varactor form 
a series resonant circuit. The Filter Drive input causes the resonant 
frequency to track the doubled input frequency. The fundamental, 
odd harmonics, and even harmonics (>4th) are further attenuated 
but the second harmonic, (>1300 to <2600 MHz) is passed on to 
the A22A2 Doubler Amplifier Assembly. 


In both the A22A2 and A22A3 amplifiers, the doubled RF signal 
is amplified by at least 10 dB. The A22A3 output is coupled back 
through the A22A5 and A22A4 Assemblies and on to the 10 dB 
Step Attenuator. 


The RF signal level is detected and a relative dc level proportional to 
the RF level is coupled to the inverting differential amplifier in the 
A4 Detector Amplifier Assembly. The reference diode, which is in 
the same thermal environment as the detector diode, provides tem- 
perature compensation for the detector diode because it is coupled 
to the non-inverting input of the differential amplifier. 


TROUBLESHOOTING 
It is assumed that the troubleshooting information on Service Sheet 2 


A4 Detector Amplifier Assembly 
A6 1-1300 MHz Amplifier Assembly 
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was used to isolate a circuit defect to the assem- 
blies and cables shown on the schematic diagrams. 
Troubleshoot the frequency doubler circuits by 
using the test equipment and procedures given 
below. 


Test Equipment 

Spectrum Analyzer . HP 8555A/8552B/140T 
BNC Connector . HP 1250-0118 

Digital Voltmeter. . . HP 3466A 


Set the system center frequency to 2 GHz with an 
output level of +3 dBm. Use the BNC connector as 
a probe to measure the RF signals at the various 
locations indicated by the test points. 


Put the center conductor of the probe on the 
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connection between circuit boards and press the 
outer conductor ground against the A22 Assembly 
housing. 


Check the power supply inputs to A22A2 and 
A22A3 if they are suspected of malfunctioning. 


NOTE 


If A22A2 or A22A3 are defective they 
must each be replaced as a complete 
assembly. If a problem exists elsewhere 
in the A22 Assembly, the entire assem- 
bly must be replaced. Refer to the A22 
Assembly Repair procedure in Section 
VIII preceding the service sheets. Section 
VI contains ordering information for 
new or restored assemblies. 
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Figure 8-18. A22 Frequency Doubler Subassembly and Test Point Locations 
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Figure 8-19. Frequency Doubler Assembly Schematic Diagram 
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Test 3. Check the reference diode A10VR1, and 
Reference Amplifier A10U1 and their associated 
components. If the unit responds only to the local 
control or responds to remote control and not to 
the VERNIER, check the LCL/RMT input and the 
relay. If the reference output is incorrect in remote 
mode only, check the 1dB Step Attenuator, 


Model 86603A 


relays, transistor switches, and other associated 
components. Small changes in RF Output level 
may be traceable to defective components coupled 
to the 10H input. If it was found that the 
amplitude modulation level varies with RF Output 


level, check the components associated with the’ 


AM Gain input. If the AM drive signal is reaching 
the RF Section, verify that it is reaching the A10 
Assembly circuitry. Determine which component 
or part is defective, repair or replace it. 


A3 ASSEMBLY 


LIN ADJ 


Figure 8-20. A3 ALC Amplifier Assembly Component and Test Point Locations 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
Model 8660-series mainframe manual to begin trouble- 
shooting (Systems Troubleshooting Guide). If the infor- 
mation then indicates possible problems in the RF 
Section, refer to the Systems Troubleshooting infor- 
mation which preceeds Service Sheet 1 in this manual. 
This information may be used to isolate the defect to 
the RF Section, another plug-in, or the mainframe. If 
the problem is in this plug-in, refer to Service Sheet 2 
for further troubleshooting information. 


PRINCIPLES OF OPERATION 


General 


The RF Detector signal output from the A4 Detector Amplifier Assembly is 
coupled into the A383 ALC Amplifier Assembly where it is compared to the 
reference input. Any difference in de input levels causes an error output 
signal (i.e., a change from the loop quiescent state) at the difference ampli- 
fier output A3TP1. The error signal is coupled through the Gain-Shaping 
Amplifier to the A5 Modulator Assembly which controls the RF output 
level. The change in RF output level is reflected in de level change at the 
input to the de amplifier. The change serves to balance the original error 
output signal at A3TP1. 


A10 Reference Assembly 


The Reference Assembly output is coupled to the ALC circuit where it is 
compared to the Detector Amplifier output. An error signal is generated 
which causes the RF signal to follow the reference dc level or, in AM mode, 
a low frequency ac signal which is superimposed on the reference de output. 


A reference de level is established by A10VR1. This dc level is coupled to 
the inverting input of A10U1 where (in the +10 dBm range only) a small RF 
Detector Diode linearity compensation current is added from the 10H input 
through resistor A10R14. The output of A10U1 passes through a remotely 
controlled attenuator or an adjustable voltage divider which includes R1 
VERNIER Control. This provides fine adjustment of the reference output, 
i.e., the RF Output level over a 10 dB range. 


The Amplitude Modulation drive signal is input at the non-inverting input of 
A10U1. The AM Gain input is a dc compensation signal which effects the 
level of the AM drive input. As the VERNIER control is rotated cw, the de 
level goes more negative which increases the RF Output level. At the same 
time a negative change of the AM Gain compensation increases the 
modulation drive signal attenuation of the AM drive signal input to A10U1. 
The resulting increase in modulation drive signal at the output of A10U1 
tends to keep the percentage modulation level constant with change in RF 
output level. 


In the remote mode, the front panel VERNIER control of the RF output 
level is inhibited and the 1 dB step attenuator assumes “vernier”’ control over 


SERVICE SHEET 8 (Cont'd) 


a 10 dB range. A logic low (<+0.8 Vdc) on the LCL/RMT input lines biases 
A10Q10 off, which opens the contacts of A10K6 and isolates the VERNIER 
control. At the same time, A10Q1 is biased on which closes the contacts of 
A10K5 and enables the 1dB step attenuator. With no attenuation (RF 
vernier maximum) the 1A, 2A, 4A, and 8A inputs are all logic lows. 
Programmed attenuation levels will cause a logic high to appear on the 
appropriate input. For example, if 1dB of attenuation is programmed 
(equivalent to a +2 dB front panel meter reading), a voltage of +5 Vde will 
be found on A12XA10 pin J. This voltage biases A10Q9 off. Relay A10K1 
opens which causes the reference to be attenuated through A10R21 and 
A10R22 (which is coupled to ground through A10Q8). When A10Q9 is 
turned off, bias current is supplied through A10R20 from the negative 
supply to turn A10Q8 on. Transistor A10Q8 is baised through the 
base-to-collector junction instead of the normal base-to-emitter junction. 


Each step of attenuation is operated in the same manner. The values of the 
resistors in the voltage divider network are weighted for greater attenuation of 
voltage output to the ALC circuits as the programmed attenuation levels are 
increased. 


ALC Amplifier Assembly 


The Detector Amplifier output, which is proportional to the RF output 
level, is compared to the Reference output in the ALC Amplifier Assembly. 


The detector signal is coupled to the non-inverting input of the discrete 
operational amplifier (A3Q10, A3Q9, and associated components) while the 
reference input is coupled to the inverting input. Under normal operating 
conditions a change in reference input causes an error output signal at 
A3TP1. This signal passes through the Gain-Shaping Amplifier where it is 
coupled to the A5 Modulator Assembly. This change in Modulation Bias 
Signal causes the RF output to change. The change is reflected in the 
Detector Amplifier input to the ALC loop. This change serves to balance the 
error signal at A3TP1 and a new quiescent voltage is established. In a similar 
fashion, the change in RF output loading or a change in signal level input 
from the Frequency Extension Module is compensated for in the ALC loop. 
For example, a decrease in output level due to increased loading causes a 
positive change in the Detector Amplifier output to the ALC Amplifier. The 
resultant change in Modulator Bias Signal is negative which decreases the A5 
Modulator Assembly Attenuation of the RF Signal and subsequently 
increases the RF output level. 


At <10 MHz and >1300 MHz, a logic high (>+4.0 Vdc) at the ALC BW Con- 
trol input biases A8Q5 off, A38Q2 is biased off, and A3Q3 is turned on. 
A38C6 is now coupled to ground which effectively reduces the bandwidth of 
the ALC loop. This occurs so the ALC loop does not respond to individual 
cyclic variations in the RF Signal but rather to the relatively long term peak 
output of the RF Detector at center frequencies <10 MHz. At or above 
1300 MHz, the reduced bandwidth ensures ALC loop stability. 


Gain-Shaping Amplifier 

The Gain-Shaping Amplifier is a discrete operational amplifier made up of 
A38Q7, A3Q8, A3Q6, A3Q11, A3Q4, and their associated components. The 
gain-shaping component is A3CR1. When A3CR_1 is reverse biased the gain 
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of the amplifier is unity. As the instantaneous base voltage of A3Q6 is in- 
creased (by either positive de level or positive excursions of an AM drive 
signal) A3CR1 is forward biased and the amplifier gain is dependent on the 
ratio of A3R3 and the effective resistance of A3CR1. This variable gain is 
used to compensate for the non-linearity of the A5 Modulator Assembly’s 
input voltage to RF attenuation transfer function. 


Pulse Modulation 


In the Pulse Modulation mode (HP Model 86631B Auxiliary Section is used 
in place of a Modulation Section), a PULSE ID logic high (~+5 Vdc) turns 
A8Q1 off which opens A3K1 and thus opens the ALC loop. At the same 
time, the PULSE ID input biases A2Q1 on, closes A2K1, and connects the 
Pulse In through A2R9, A2C2, and A2VR1 to the A5 Modulator Assembly. 
Without a pulse input, the positive bias through A2R8 biases the Modulator 
for maximum attenuation and reduces the power output to a minimum 
(>40 dB down). A —10 Vdc input pulse is required to cause the Moduator to 
exhibit minimum attenuation to the RF Signal. 


TROUBLESHOOTING 


It is assumed that the Troubleshooting information on Service Sheet 1 was 
used to isolate a circuit defect to the assemblies shown on the accompanying 
diagram. Troubleshoot the Reference and ALC Amplifier Assemblies and 
pulse modulation circuits by using the test equipment and procedures given 
below. 


Test Equipment 
Digital Voltmeter oo o roo 6 Boo np A asl aeriTN 


Test 1. Check the power supply inputs to the A3 and A10 assemblies at 
A2XA3 pin 5 (+20V), pin 3 (+5V), and pin 8 (—10V) and A12XA10 pin D 
(+20V), pin C (+5V), and pin 5(—10V). If the voltages are correct proceed to 
Test 2. If incorrect, check the continuity of the inputs from the A12 
Assembly. 


Test 2. Check the Reference Output at P14 Pin E. If the output level is 
incorrect for the extreme settings of the vernier control or 1dB Step 
Attenuator settings (see schematic for levels), proceed to Test 3. If the 
output is correct, set A4S1 and check the levels at A3TP1 with the 
VERNIER (or 1 dB Step Attenuator) set to one extreme and then the other. 
If the output levels are normal, the Gain-Shaping Amplifier or the Modulator 
Bias Signal resistors are probably defective. Also check the Pulse ID input 
and the relays. Otherwise, the Difference Amplifier is probably defective. 


A22 Frequency Doubler Assembly 
@ SERVICE SHEET 7 


Service 


SERVICE SHEET 8 (Cont'd) 


Test 3. Check the reference diode Al0VR1, and 
Reference Amplifier A10U1 and their associated 
components. If the unit responds only to the local 
control or responds to remote control and not to 
the VERNIER, check the LCL/RMT input and the 
relay. If the reference output is incorrect in remote 
mode only, check the 1dB Step Attenuator, 
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relays, transistor switches, and other associated 
components. Small changes in RF Output level 
may be traceable to defective components coupled 
to the 10H input. If it was found that the 
amplitude modulation level varies with RF Output 
level, check the components associated with the 
AM Gain input. If the AM drive signal is reaching 
the RF Section, verify that it is reaching the A10 
Assembly circuitry. Determine which component 
or part is defective, repair or replace it. 


Figure 8-20, A3 ALC Amplifier Assembly Component and Test Point Locations 


8-34 


Service 
Model 866034 


: PIO AZ ALC MOTHER BOARD ASSY (86603-60001) 
PIO'A2 ASSY ASTALG AMELIEIERIAS SY: (85003-0090) 20 oe == — -- == a reas — — REFERENCE DESIGNATIONS 
-—— DIFFERENCE AMPL ———— —— GAIN SHAPING AMPL ———— VERNIER A2XA3 - 
XA3 Un F200 py ave VEL +20, +20V¢ +20 Vp +20Vvp +20 CONTROL [NORMAL | TEST Perth NO PREFIX A3 ASSY 
f 200 iy I) eee F VERNIER AdSI SWITCH FULLCW | +0.4Vdc | -3 Vdc 1 BOTTOM VIEW a a4 
A10 ASSEMBLY \ v4@ 15 << CONTROL R20 R26 RA FULL CCW | +0.8Vdce | -0.5 Vdc \ P6,13 CRI-4 
\ 13h 4 +1 Cl aE FULL CW 1000 100 422 = R1,2 Kl 
— ; vAO-X —s5v Tx if FULL CCW ae 119.6 Vee it MODULATOR B 8,9 ee 
1 7 it 
1 133-0034 +20) VERNIER AgS1 SWITCH AZ ASSY RI-31 
: dea onl CONTROL [~ NORMAL TEST C1,2 VR1 
, ‘ ; x (D} ig E: R4 1854-0053 FULL CW |+0.2 Vdc Vdc jl 
a9 RF LEVEL waQ-~<< ea FULL Cow |+1TO*I1 Vdc] +0.4Vdc_| Kl |_AIOASSY | 
ie BIS: PULSE P/O Ql c2 
58S a6 sesso Niche R7 taps ' { 2 | +] 50 R27 MOD MODE R1-9 K1-6 
a ae “3 ETE = R5 Bs fe vrl Qi-1l 
Q7 ae +/1 | 1 100 
= \ Mk a XAS RI-4l 
NORMAL 1 ul 
ED | i 
THIS PAGE aaa . pRe1_ GAIN ae ' ae 
VERNIER A4S1 SWITCH 4 5110 SHAPING 034 1 TOP VIEW 
CONTROL | NORMAL ! 0.6 Vde fae A10C1 NOT ASSIGNED 
FULLCW | -0.6 Vdc Vac { “10Vp eee 
FULL CCW 0.4 Vde H 1 F 
ALC BW conTROL 12 QIN) = € - ce ea NOTES 
H i a eld 1000 a2 eee ye ' 1. SEE FIGURE 8-4 FOR GENERAL 
% 1 
6) <+0,3V 210 MHz but <1300 MHz reer bo12 34 NOTES. 
PIO PIOAIZASSY_ pig p33 I ; 1853-0020 RS 7 1 TOP VIEW 2. ARROWS ON RELAY SYMBOLS IN- 
co 1 1 ' “10Ve 5110 AlOUL DICATE DIRECTION OF MOVEMENT 
t) ! 7 to WHEN ENERGIZED. 
PULSE 1 >=; +o PULSED, 34 - GS — Al gee 
sam i >42,0V = ae sie ies ee a2 ee = A = 1 9 “J _ 3. VOLTAGES WHICH CHANGE IN RE- 
Figure 8-21. A10 Reference Assembly Component Locations Aretha 1 - RS al [f° ° LATION TO THE SETTING OF A4S1 
1 H ~ == am De oh Se? PULSE ID 2[0 o)6 AND THE VERNIER CONTROL ARE 
SECTION A 1 J \ SHOWN IN THE BOXED TABLES. 
MAINFRAME \ w9 f l= Se 
\ 3 5 
A2 ASSEMBLY PULSE Ww a € + 2 — 1 r VERNIER Adsl SWITCH] 
SW Int —— = = —) 
H ASSEMBLIES ORE ABBREVIATED. PULL DESIGNATION Ine CONTROL | NORMAL TEST 
RT H IS CAIR]. DESIGNATIONS. OF OTHER COMPONENTS ARE = = aS Sree OG [Suave 
Pe iae ae | me a ae conan ent LU 5 3 4 Ic 
R3 i COMPLETE AS SHOWN, PIO Al2 ASSY 
' Al0 REFERENCE ASSY (86602-60006) aoe =—= = SD Ea all = = a6 
SEM eee 
I 
+20V RF LEVEL ADJ RIT xaln JI | PloPB 
{ Ra RAL RO Ny) 1000 VERNIER 5 Lt as 58 
R16 H 
ie AN mS ci ae 42, 2K ——— 1 4B ATTENUATOR. ——— 2B ATTENUATOR ———. ——— 4B ATTENUATOR ——~ 8 dB ATTENUATOR —— REMOTE 1 
' +h c2 RT 4 0 | 
i VRIG 4 1 ee al 4) 
5.11V &) ut 1000 | ee Ae eer ' T H T t LOCAL LOCAL > = ALC REF 
i 5 R18 | R21 RB | R26 R2B | R3L R33 | R36 R38 ETGNKH 
\ VW R14 1960 Vieiisie | ol Y 232 232 Y 453453 1 866 866 REMOTE \ 
' V Jom} 2 1 ma 
FROM R3 AM CAL ADJ ul 
MODULATION H Jo00 cw RD ae lo 
SECTION VIA RS ba 1000 A Se 5 Ae 
MAINFRAME ' si ms ai 1 
“i 3 
VERNIER AASI SWITCH i ' AV AM WY a Salt ay | (VERNIER \ 
CONTROL H R2 gq LIN ADJ er ee i a 0. ! 
FULLCW | +85 Vdc | +12 Vdc | 1 50K F CW Pit fen “get | 
FULL CCW | +0.5Vdc | +5 Vdc W ie =F 2500 
—- 
i 1 1 
1 R2 
1A ne 3 } as! 
La | 4 1 
ey ee a | 
1 1 
8A a“ NB Se J = 
Oss ae ae oe = a3 ae = = A2,A3,A10 
Lao ‘SECTION: 1S21A 
Figure 8-22. A2 ALC Mother Board Assembly Component Locations Figure 8-23. ALC Section Schematic Diagram 
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NOTE 


When a malfunction occurs, refer to 
Section VIII of the Model 8660-series 
mainframe manual to begin troubleshoot- 
ing (System Troubleshooting Guide). If 
the information then indicates possible 
problems in the RF Section, refer to the 
Systems Troubleshooting information in 
Service Sheet 1 of this manual. This 
information may be used to isolate the 
defect to the RF Section, another plug- 
in or the mainframe. If the problem is in 
this plug-in refer to Service Sheet 2 for 
further troubleshooting information be- 
fore returning here. 


PRINCIPLES OF OPERATION 


Logic high inputs (>+2.0 Vdc) from the All Logic 
Board Assembly will cause the driver transistors to 
supply current to switch the appropriate attenu- 
ator section in the A13 Attenuator Assembly. For 
example, if 10 dB of attenuation is desired, the 
10L input goes high, A9Q15 is biased on; AIQ11 is 
also biased on and supplies driving current to 
switch A13K1. The relay arms all drop down into 
the lower position. The RF Signal flow is now 
through attenuator section AT1 (10 dB). The two 
lower relay arms provide a latching function for 
the relay. This means that until a drive current of 
the correct polarity is input to the A9 Attenuator 
Drive Assembly, the relay is latched in its present 
state. Also, no current flows after the switching has 
been completed. A9R6 and AYVR1 provide the 
proper bias level for the input transistors so they 
will respond correctly to the inputs. 
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The other attenuator sections function the same 
way as the 10 dB section. However, the 80 dB 
section actually uses two 40 dB sections in parallel. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
on Service Sheet 2 was used to isolate a circuit 
defect to the assemblies shown on the accompany- 
ing diagram. Troubleshoot the Attenuator and 
Attenuator Driver Assemblies using the test equip- 
ment and procedures given below. 


Test Equipment 


Digital Voltmeter . . HP 3466A 

The malfunction may be isolated to either the A13 
or AQ Assemblies by measuring the 10D, 20D, 
40D, and 80D control lines and determining if they 
are correct. If the problem is in the A13 Assembly 
DO NOT attempt to repair it. It is not a field 
repairable unit. 


NOTE 


A138 Assembly is not a field repairable 
unit. If a problem occurs in this assem- 
bly, DO NOT attempt to repair it. 


DC voltage checks should be sufficient to quickly 
isolate a defective component in the A9 Assembly. 
Remember, current flows through the drive transis- 
tors only until latching of the relays in A13 is 
completed. 
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Summing Amplifiers 


There are three summing amplifiers in this Digital-to-Analog Converter. In 
order to gain an understanding of how each works, a basic summing 
amplifier is first explained. Then, information which applies to each 
individually is included. 


General. Each input to a summing amplifier is independent. The output due 
to each input is the product of the voltage input and the individual gain for 
that input. The total summing amplifier output is determined by the 


summation of the output due to each input. For example, in the Summing 
Amplifier shown below, the output voltage due to each input is determined 


by the following equation: 
Re 
Ve] Ve l= — 
re) in R., 


where Ve is the output voltage 
V.., is the input voltage 
R, is the feedback resistance 


in JS the input resistance 


Cs ns the gain 


The negative gain implies 180° phase shift. The same formula is applicable for 
offset voltage inputs. 


Figure 8-26. Summing Amplifier 


The offset voltage as shown in the figure is: 


1000 
Vote = (-10 Vdc) (1000) 


ae: 1 
Vorp = (—10 Vdc) (- iW 
Vore = +1 Vdc 
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NOTE 


When a malfunction occurs, refer to 
Section VIII of the Model 8660-series 
mainframe manual to begin troubleshoot- 
ing (System Troubleshooting Guide). If 
the information then indicates possible 
problems in the RF Section, refer to the 
Systems Troubleshooting information in 
Service Sheet 1 of this manual. This 
information may be used to isolate the 
defect to the RF Section, another plug- 
in or the mainframe. If the problem is in 
this plug-in refer to Service Sheet 2 for 
further troubleshooting information be- 
fore returning here. 


PRINCIPLES OF OPERATION 


Logic high inputs (>+2.0 Vdc) from the A11 Logic 
Board Assembly will cause the driver transistors to 
supply current to switch the appropriate attenu- 
ator section in the A13 Attenuator Assembly. For 
example, if 10 dB of attenuation is desired, the 
10L input goes high, A9Q15 is biased on; A9Q11 is 
also biased on and supplies driving current to 
switch A13K1. The relay arms all drop down into 
the lower position. The RF Signal flow is now 
through attenuator section AT1 (10 dB). The two 
lower relay arms provide a latching function for 
the relay. This means that until a drive current of 
the correct polarity is input to the A9 Attenuator 
Drive Assembly, the relay is latched in its present 
state. Also, no current flows after the switching has 
been completed. A9R6 and AYVR1 provide the 
proper bias level for the input transistors so they 
will respond correctly to the inputs. 
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The other attenuator sections function the same 
way as the 10 dB section. However, the 80 dB 
section actually uses two 40 dB sections in parallel. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
on Service Sheet 2 was used to isolate a circuit 
defect to the assemblies shown on the accompany- 
ing diagram. Troubleshoot the Attenuator and 
Attenuator Driver Assemblies using the test equip- 
ment and procedures given below. 


Test Equipment 


Digital Voltmeter . . HP 3466A 

The malfunction may be isolated to either the A13 
or AQ Assemblies by measuring the 10D, 20D, 
40D, and 80D control lines and determining if they 
are correct. If the problem is in the A13 Assembly 
DO NOT attempt to repair it. It is not a field 
repairable unit. 


NOTE 


A13 Assembly is not a field repairable 
unit. If a problem occurs in this assem- 
bly, DO NOT attempt to repair it. 


DC voltage checks should be sufficient to quickly 
isolate a defective component in the A9 Assembly. 
Remember, current flows through the drive transis- 
tors only until latching of the relays in A13 is 
completed. 
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Figure 8-25, Attenuator Section Schematic Diagram 
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The input and output voltage and input gains are 
shown in the following table. 


The amplifier output is equal to the sum of the 
outputs or +1.5 Vdc. If, for instance, the offset 
voltage is set to zero the offset input contribution 
to the amplifier output would be: 


: 1000 
Vie (U0 Vide) ( ae) 
Vea 
The amplifier output would now be +0.5 Vdc. 


Final Summing Amplifier. This circuit operates 
almost the same as a normal summing amplifier 
except for the addition of Q2. Q2 provides the 
additional voltage range needed to drive the track- 
ing generator circuit. The phase inversion is also 
due to Q2. 


Of the seven inputs, the six from the inverters set 
the voltage for each 200 MHz step. At each step, 
only one of the six inputs from the hex inverters is 
high (+5 Vdc). The seventh input (from the 
Increment Summing Amplifier) controls the volt- 
age offset for the 40 MHz steps. 


Increment Summing Amplifier. The output volt- 
age of the Increment Summing Amplifier depends 
on an offset input (through R26) and the three 
inputs from the Fine Tuning Summing Amplifier 
which are selected by the eighth digit digital 
inputs. At the even 200 MHz steps, all the D8& 
inputs are low (<+0.8 Vdc). This causes the 
selected inputs to the Increment Voltage Generator 
to be at ground potential. Therefore, the output is 
dependent only on the offset input. As shown in 
the Eighth Digit Digital Inputs table, the different 
inputs are activated at the various 40 MHz steps 
across each 200 MHz step. A high logic input 
causes the hex inverter output to the resistor 
divider network to float. This occurs because the 
inverters are open collector types. When this 
happens, the output from the Unity Gain Inverter 
is coupled through the series resistors (either 8000, 
4000, or 2000 ohms) to the Increment Summing 
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Amplifier. The amplifier output is now dependent 
on the sum of the offset voltage and the voltage 
change due to the selected inputs. 


Fine Tune Summing Amplifier. The output of this 
amplifier is unique for each 200 MHz segment. 
Like the Final Summing Amplifier, the inputs from 
the inverters control the voltage output for each 


segment. The seventh input, the 1300 MHz Adjust 


(offset) sets the voltage for the 1800 MHz to 
<1400 MHz segment. The adjustable inputs are 
made at a common 40 MHz step (same eighth digit 
digital input for each 200 MHz step). 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
in Service Sheet 3 was used to isolate a circuit 
defect to the A21 Assembly. Troubleshoot the 
circuits using the test equipment and information 
which follows. 


Test Equipment 


Digital Voltmeter . HP 3466A 


Before proceeding with the troubleshooting infor- 
mation, check the power supply inputs to the 
assembly. 


Quickly step through the frequencies from 0 to 
2400 MHz in 100 MHz steps. The only voltage 
change at the High Pass Filter Switch output 
should occur when switching between frequencies 
7100 MHz and <100 MHz. 


To check the Filter Drive output, set the center 
frequency to 1300 MHz. Note the output voltage 
at TP1. Increase the center frequency to 1820 MHz 
and verify a small negative voltage increase. In- 
crease the frequency in 40 MHz steps to 2560 
MHz. A nonlinear negative increase in voltage 
should occur at each step. 


A 200 MHz step which is completely incorrect is 
probably due to a malfunction or incorrect adjust- 
ment in the U1, U2 or U8 circuits or their associ- 
ated components. An individual 40 MHz step which 
is incorrect is probably due to a malfunction in U7 
or R16. If the 200 MHz steps are correct but the 
40 MHz steps are offset within one 200 MHz step 
U1, U3, U4, U6 (C or D) or an associated com- 
ponent is probably misadjusted or defective. If the 
200 MHz steps are correct but all the 40 MHz steps 
are offset at all steps, U6 (A or B) or an associated 
component is probably defective. See Filter Driver 
Adjustment procedure in Section V for correct 
output voltages. 


v ; 
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Logic Assembly Inputs Versus Outputs 


Programmed Attenuation Input Logic Assembly Output 
2-Digit BCD 
Decimal 
80L 40L 20L 10L 


(dB) 80 40 20 10 


OUTPUT 
RANGE 


Decimal 
(dBm) 


won —- O&O 
eo oOo & 


L L L +10 L L L H 

L L H 0 L L A 2 L 

L H L =10 [ L L H L 

L H H —20 L L H L L 
40 L H L L —30 L L H H L 
50 L H L H —40 E H L L L 
60 L H H L —50 é H L H L 
70 L H H H —60 L H H L J 
80 L L L L —70 L H H H L 
90 L L L H —80 H L L L L 
100 L L L L —90 H L L H L 
110 Be L f H —100 H L H LU & 
120 L L H L —110 H L H H L 
130 L L H H =1200) Fh H L L L 
140 L H L L -130°) H H L H L 
150* A L H L H —140* | H H H L L 


* For safety purposes, the shift registers are set for 150 dB attenuation upon 
initiation the remote mode of operation. 
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NOTE 


When a malfunction occurs, refer to Section VIII of the Model 
8660-series mainframe manual to begin troubleshooting (Systems 
Troubleshooting Guide). If the information then indicates possible 
problems in the RF Section, refer to the Systems Troubleshooting 
information in Service Sheet 1 of this manual. This information is used 
to isolate the defect to the RF Section, another plug-in, or the 
mainframe. If the problem is in this plug-in, refer to Service Sheet 2 for 
preliminary troubleshooting information. 


PRINCIPLES OF OPERATION 


General 


The A21 Filter Driver Assembly provides two independent filter control 
functions. The first is a simple switching circuit. The High Pass Filter Switch 
output switches a 50 MHz high pass filter into the 1-1300 MHz signal path at 
system center frequencies greater or equal to 100 MHz. The second circuit 
performs digital-to-analog conversion of center frequency and voltage. The Filter 
Drive output voltage controls the frequency of a tracking band pass filter which is 
found in the A22 Frequency Doubler Assembly. 


The digital input to the A21 Assembly is dependent on the center frequency 
eighth, ninth, and tenth digits (10 and 100 MHz, and 1 GHz respectively). Below 
1300 MHz, the selected center frequency and the digital input are the same. Bear 
in mind that at center frequencies of 1300 MHz or above (as shown on the table 
and on the schematics), the digital control inputs are one half the center 
frequency. 


The Frequency Decoder circuits respond with an output whenever the selected 


Frequency Decoder Inputs and Outputs 


OUTPUTS 


U3B/U3A BCD-to-Dec. Decoder 


Logic Control 


Center PreDoubled fue 


Frequency Frequency 
(MHz) (MHz) 
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*Output frequency is not doubled at center frequencies <1300 MHz. 
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center frequency is within a segment controlled by the A21 Assembly 
circuits. The outputs are coupled directly or through inverters to the High 
Pass Filter Switch and the Filter Drive circuits. 


Frequency Decoders and Hex Inverters 


Each of the one-of-six Frequency Decoder outputs is coupled in parallel to 
two CMOS hex inverters. The U2 inverter outputs provide either 0 Vdc or a 
reference +5 Vdc to six of the seven Final Summing Amplifier inputs. The 
A21U4 inverter outputs provide 0 Vde or the +5 Vdc reference to six of the 
seven Fine Tune Summing Amplifier inputs. 


High Pass Filter Switch 


The High Pass Filter Switch output is controlled by the D10 digital control 
line and the inverted “0” output from the BCD-to-Decimal Decoder. At 
center frequencies equal to or greater than 1 GHz, the level on the D10 line 
holds the HPF Switch output low (~-8 Vdc). At center frequencies less than 
1 GHz, control is passed to the inverted “0” control line. Only at center 
frequencies <100 MHz does the combination of inputs cause the output to 
go high (~+10 Vdc). At these frequencies the 50 MHz High Pass Filter is 
removed from the RF signal path. 


Filter Drive Circuits 


The Filter Drive digital-to-analog converter is made up of three summing 
amplifiers and a programmable resistor divider network. The Final Summing 
Amplifier’s adjustable inputs control the 200 MHz steps (1400, 1600, 1800 
MHz, etc.). Because the frequency-to-voltage curve is logarithmic, each 
adjustment is made individually. 


The Fine Tune Summing Amplifier provides an output equivalent to 200 
MHz steps into which the 40 MHz steps are inserted. The Increment Voltage 
Divider Network is connected between the output of the Fine Tune 
Summing Amplifier and the input to the Increment Summing Amplifier. 
This network allows the linear interpolation of the 40 MHz steps between 
the 200 MHz steps because the eighth digit digital input controls the voltage 
level actually coupled to the Increment Summing Amplifier. 


Eighth Digit Digital Inputs 


Step Frequency 


*The low inputs (L) are at ground potential. The high inputs (H) are normally 
one-half the voltage found on pin 8 of U6C. 
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Summing Amplifiers 


There are three summing amplifiers in this Digital-to-Analog Converter. In 
order to gain an understanding of how each works, a basic summing 
amplifier is first explained. Then, information which applies to each 
individually is included. 


General. Each input to a summing amplifier is independent. The output due 
to each input is the product of the voltage input and the individual gain for 
that input. The total summing amplifier output is determined by the 


summation of the output due to each input. For example, in the Summing 
Amplifier shown below, the output voltage due to each input is determined 


by the following equation: 
R, 
Yo ‘ Yin Ce ) 
in 


where V,, is the output voltage 
V,,, is the input voltage 
R, Is the feedback resistance 


in 1S the input resistance 


a s the gain 


The negative gain implies 180° phase shift. The same formula is applicable for 
offset voltage inputs. 


Figure 8-26. Summing Amplifier 


The offset voltage as shown in the figure is: 


Vote = (-10 Vde) ( 1000) 
1 
Vere = (-10 Vae) ¢ 7) 


Vorp = +1 Vde 


° 


AQ Attenuator Driver Assembly 
A13 Attenuator Assembly 
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The input and output voltage and input gains are 
shown in the following table. 


The amplifier output is equal to the sum of the 
outputs or +1.5 Vdc. If, for instance, the offset 
voltage is set to zero the offset input contribution 
to the amplifier output would be: 


, (1000 
V, = (0 Vae) ‘ we) 


The amplifier output would now be +0.5 Vdc. 


Final Summing Amplifier. This circuit operates 
almost the same as a normal summing amplifier 
except for the addition of Q2. Q2 provides the 
additional voltage range needed to drive the track- 
ing generator circuit. The phase inversion is also 
due to Q2. 


Of the seven inputs, the six from the inverters set 
the voltage for each 200 MHz step. At each step, 
only one of the six inputs from the hex inverters is 
high (+5 Vdc). The seventh input (from the 
Increment Summing Amplifier) controls the volt- 
age offset for the 40 MHz steps. 


Increment Summing Amplifier. The output volt- 
age of the Increment Summing Amplifier depends 
on an offset input (through R26) and the three 
inputs from the Fine Tuning Summing Amplifier 
which are selected by the eighth digit digital 
inputs. At the even 200 MHz steps, all the D8 
inputs are low (<+0.8 Vdc). This causes the 
selected inputs to the Increment Voltage Generator 
to be at ground potential. Therefore, the output is 
dependent only on the offset input. As shown in 
the Eighth Digit Digital Inputs table, the different 
inputs are activated at the various 40 MHz steps 
across each 200 MHz step. A high logic input 
causes the hex inverter output to the resistor 
divider network to float. This occurs because the 
inverters are open collector types. When this 
happens, the output from the Unity Gain Inverter 
is coupled through the series resistors (either 8000, 
4000, or 2000 ohms) to the Increment Summing 
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Amplifier. The amplifier output is now dependent 
on the sum of the offset voltage and the voltage 
change due to the selected inputs. 


Fine Tune Summing Amplifier. The output of this 
amplifier is unique for each 200 MHz segment. 
Like the Final Summing Amplifier, the inputs from 
the inverters control the voltage output for each 
segment. The seventh input, the 1300 MHz Adjust 
(offset) sets the voltage for the 1300 MHz to 
<1400 MHz segment. The adjustable inputs are 
made at a common 40 MHz step (same eighth digit 
digital input for each 200 MHz step). 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
in Service Sheet 3 was used to isolate a circuit 
defect to the A21 Assembly. Troubleshoot the 
circuits using the test equipment and information 
which follows. 


Test Equipment 
Digital Voltmeter. . . . . HP 3466A 


Before proceeding with the troubleshooting infor- 
mation, check the power supply inputs to the 
assembly. 


Quickly step through the frequencies from 0 to 
2400 MHz in 100 MHz steps. The only voltage 
change at the High Pass Filter Switch output 
should occur when switching between frequencies 
2100 MHz and <100 MHz. 


To check the Filter Drive output, set the center 
frequency to 1300 MHz. Note the output voltage 
at TP1. Increase the center frequency to 1320 MHz 
and verify a small negative voltage increase. In- 
crease the frequency in 40 MHz steps to 2560 
MHz. A nonlinear negative increase in voltage 
should occur at each step. 


A 200 MHz step which is completely incorrect is 
probably due to a malfunction or incorrect adjust- 
ment in the U1, U2 or U8 circuits or their associ- 
ated components. An individual 40 MHz step which 
is incorrect is probably due to a malfunction in U7 
or R16. If the 200 MHz steps are correct but the 
40 MHz steps are offset within one 200 MHz step 
U1, U3, U4, U6 (C or D) or an associated com- 
ponent is probably misadjusted or defective. If the 
200 MHz steps are correct but all the 40 MHz steps 
are offset at all steps, U6 (A or B) or an associated 
component is probably defective. See Filter Driver 
Adjustment procedure in Section V for correct 
output voltages. 


Model 86603A 


Service 


A21 FILTER DRIVER ASSEMBLY (86603-60007) _ 


1470 10K 


———— FREQUENCY DECODER —————.._ -~—— HEX INVERTERS —— 


L P/O XA21 


[ RT RBZ 420V yp 


1 
00 HIGH PASS 


= i 1 
ch FILTER 
rm a — >-GD-@8 4 Switca 

cB 7 oe He <100 MHz= +10 Vdc 


PiOP6 P/O XA21 
1 


tus 
1826-0013 


H 
v2 \ >100 MHz= ~8Vdc 
820-1746 5 H 


“10V = 1 
HIGH PASS FILTER SWITCH 


{ 
\ t 
a 
>> 707 FILTER DRIVE 
H 
LOGIC ie ' A Le 
CONTROL | p9-3>47_Gay—4¥< 
INPUTS FROM \ 
wiGne ez Ove ul 15 14 13.12 nas 8 85 4321 
; 4546! Wie 
A21 ASSEMBLY BHM A Parti CID vweo-o2id? El T-L-[1-L1-1-1-1-1-11 
' H BCD-TO-DECIMAL 
1600 MHz 2000MHz 2400MHz © 1400MHz —-1800 MHz 2200 MHz rah Pe DE CODE INSTRUMENT FRONT —= 
H 
ADJ ADJ ADJ FINEADJ FINE ADJ FINE ADJ 09-2 Ga) ——X jolie y____AlaUITOP ViEW 
tl IZ 
1400 \\ 1800 \ 2200 2599 MHz bated atetetetets 
MHz MHz MHz OFFSET /1600 MHz / 2000 MHz 2400 MHz a '5 ' 
ADJ ADJ ADJ ADJ FINE ADJ/ FINE ADJ FINE ADJ D9-1 Ga) 
\ ‘ \ \ / ! 1234567 8GND 
' 
; (ai7 RT| R2 RB RS RS RG. AT RB AY RIO AI RIZRIB “Sr ‘ ee rea A12U2 AND U4 TOP VIEW 
8 + - <P eee c2 63 SF ' — FINE TUNE SUMMING AMPLIFIER —— —UNITYGAIN\ -— INCREMENT DIVIDER NETWORK — INCREMENT 
us Seeee = 858 ue s883e { R20 INVERTER (40 MHz STEPS) — SUMMING —, = ——— X2 —— 16 15 14 13 12 11 10 9 
c7 &Aac- Ul U4 eos eyo HE 1300 MHz 5110 AMPLIFIER INVERTER \ 
Scceoe = ore Se vy 4O-@— R16 RESISTOR ARRAY ' 9 
Sq2 R30 C11 ct R19 R18 C4 «(C6 we ue CCl 23.4567 8GND 
R29 R16 \ R26 5 
U4 \ “IOV 147k 
15(S) t A21U3 AND U7 TOP VIEW 
‘ Voce 14 1B 121110 9 8 
15 
vw AQ" 
\ 
H ! 12345 6 7GND 
' 
' A21U6 TOP VIEW 
ve 
Wy, 4B21098 
10 4G ae 
H 
: \ 1234567 
Tce REAR EN PLR Seria ‘ 
1 CLUDES ASSEMBLY. NUWBER: ma RI-OF ASSEMBLY mi i ee] A21U5 AND U8 TOP VIEW 
1 1S AIRY DESIGNATIONS OF OTHER COMPONENTS ARE 8 
y COMPLETE AS SHOWN, 1 V+ 
wv AQO-@-—< <— av 
' 2 6 
REFERENCE DESIGNATIONS 5 , 
110 Hues V 
@ ' < 1. SEE FIGURE 8-4 FOR GENERAL NOTES. P6 (CONNECTED 
+ | 2. POWER IS SUPPLIED TO INTERGRATED XA21 TO CASE) 


CIRCUITS U3 AND U7 VIA THE +5V 
SUPPLY (NOT +5 VF). 
+ BACKDATING INFORMATION IN 


088 5Q-GD-—- u 
1 


084 5Q@-G> <¢ : SECTION VII. 10 
082 5@-G)—K <——_ 

HIGH > #2.0 Vdc ae seo xe a ee ae ee ee ee S| A2i1 
LOW <+0.8 Vdc Sete FETEADONVERLIWTA 


Figure 8-27. A21 Filter Driver Assembly Component and Test Point Locations 


Figure 8-28. A21 Filter Driver Assembly Schematic Diagram 
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Local Remote Multiplex 


The LCL/RMT input is a logic low in the remote 
mode. This enables the gates which are connected 
to the remote attenuation inputs (Full Adder and 
Over-range) so the remote signals drive the 10 dB 
Step Attenuator. At the same time logic inputs 
from the OUTPUT RANGE switch are inhibited. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
on Service Sheet 3 was used to isolate a circuit 
defect to the assembly shown on the accom- 
panying diagram. Troubleshoot the Logic Assem- 
bly by using the test equipment and procedures 
given below. 


Test Equipment 


Digital Voltmeter HP 3466A 


If the problem is evident only in the local mode of 
operation, check the OUTPUT RANGE switch, 
continuity of the connections to the All assem- 
bly, and the Local/Remote Multiplexer. Refer to 
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the table showing the OUTPUT RANGE switch 
output. If the defect is evident only in the remote 
mode of operation, check the shift registers, the 
BCD-to-Binary Decoder, the Full Adder, and the 
Local/Remote Multiplexer for proper operation. 
Use the tables showing inputs versus outputs as a 
tool to isolate the defective component. 


If the defect is evident in both the Local and 
Remote modes, the Local/Remote Multiplexer or 
an associated component is probably defective. 


NOTE 


If the inputs and outputs of the All 
Logic Assembly are correct, check the 
10 dB Step Attenuator (Service Sheet 6) 
in all ranges, the 10 dB Attenuator in the 
A4 Detector Amplifier Assembly, and 
the 1dB Step Attenuator in the Al0 
Reference Assembly (also the 10H in- 
puts and associated components). Also, 
check the 1dB and 10dB Step Atten- 
uator outputs with attenuation inputs of 
1, 2, 4, and 8dB and 10, 20, 40, and 
80 dB. 
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A20 Assembly LL == and Outputs 


Control | Control Outputs | 


Center 
Frequency DBL-L | Code 1 Doubler sa Doubler 
Amplifiers Relay 


<10 MHz >+4.0 Vde 

210 MHz but 

<1300 MHz <+0.3 Vde 

<1300 MHz moe 400 Vdc\| +12 Vde 


*H = >+2.0 Vde = <—+0.5 Vde 


Power Supply Switch. When A20Q2 is biased ‘‘on,” the drive 
current to the regulator transistors (both internal and external to 
A20U1) is removed. This causes the regulator output to go to ground 
potential. This occurs only with the DBL-L input high (>+2.0 Vdc). 


Relay Driver. When the system is operating in the frequency 
doubling mode, the DBL-L input is low. Therefore, A20Q3 is biased 
off, A20Q4 is biased on, and approximately +12 Vdc appears at the 
Doubler Relay Control output. 


ALC Bandwidth Control. At center frequencies <10 MHz, the Code 
1 input is high. A20Q5 is biased on, A20Q6 is biased off, and the 
ALC BW Control output increases until it is limited by A20VR2 
(~+5 Vdc). At center frequencies 21300 MHz, the override voltage 
from the Doubler Relay Control output (connected to A20Q5 
through A20CR2 and A20R16) cancels the effect of the Code 1 low 
input. The ALC BW Control again increases to ~+5 Vdc. 


Frequency Doubler Test Switch (Except Option 003 Instruments) 


When used in an 8660C mainframe, the Frequency Doubler Test 
Switch S1 should be left in the 8660C position. The other two 
switch positions are strictly for test purposes. The diode CR1 isolates 
the DBL-L input from ground in the 8660A/B X2 position. 


The grounded OP-2 output (in the 8660C position of S2) indicates to 
the mainframe DCU that the Center frequency limit of the RF 
Section is 2600 MHz. In the other positions, a limit of 1300 MHz is 
indicated by the grounded OP-1 output. 


Option 003 Instruments 


Option 003 instruments are intended to be used with 8660A or 
8660B mainframes to provide the frequency doubling capability. The 
Frequency Doubler Test Switch, A24S1 should be set to the 
8660A/B position. The OP-1 output to the mainframe is grounded 
indicating a maximum frequency of 1300 MHz. In the doubling 
mode, the mainframe center frequency readout indicates one-half the 
actual output frequency. 


A11 Logic Assembly 
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NOTE 


When a malfunction occurs, refer to Section 
VIII of the Model 8660-series mainframe 
manual to begin troubleshooting (Systems 
Troubleshooting Guide). If the information 
then indicates possible problems in the RF 
Section, refer to the Systems Troubleshooting 
information in Service Sheet 1 of this manual. 
This information is used to isolate the defect 
to the RF Section, another plug-in, or the 
mainframe. If the problem is in this plug-in, 
refer to Service Sheet 2 for preliminary trou- 
bleshooting information. 


PRINCIPLES OF OPERATION 


Local (Front panel) Control 


The front panel OUTPUT RANGE switch provides a binary coded 
hexadecimal input (1F, 2F, 4F, 8F) and an over range input (1H) 
to the All Assembly in the local mode. The LCL/RMT input is 
logic high (>+1.3 Vdc) which causes the switch inputs to be gated 
directly to the outputs to the attenuator driver circuits and the 
10H output. The following table shows the logic states of the 
inputs from the OUTPUT RANGE switch S1. The input signals are 
all active highs (attenuation) as are the outputs. 


Local Inputs to A11 Logic Assembly 


OUTPUT 
RANGE 
Switch 
Setting 


Binary Coded 
Hexadecimal Input* 
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*L = <+0.8 Vde; H = > +1.3 Vde 
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Remote Operation 


In the remote mode, 3 digits of BCD attenuation information are 
clocked into the All Assembly Shift Registers from the System 
mainframe. On the ATTN CLK input, a series of 10 pulses are 
received at pin K. These pulses are coupled to the trigger (T) input 
to the shift registers. The data input, which is synchronized with 
the pulses, contain no usable information for the first seven pulses. 
On the eighth pulse, units information is clocked into the 
left-handed column of registers with logic highs indicating data 
ones and lows indicating zeroes. On the ninth pulse, the units 
information is shifted to the center column of registers while tens 
information is entered into the left hand registers. On the tenth 
pulse, the units word is shifted into and stored in the right hand 
column, the tens information in the center registers, and the 
hundreds information in the left registers. 


The BCD information stored in the units registers is coupled to the 
1dB Step Attenuator on the A10 Reference Assembly. (In local 
mode these outputs are not used. The VERNIER control is used 
for fine control of output level.) 


The other two digits of BCD information are coupled to the 
BCD-to-Binary Decoder. The binary tens line actually bypasses the 
decoder because it expresses odd or even value in either the BCD 
or binary coded hexadecimal format. The second digit (20, 40 and 
80) and third digit (100) in BCD format are output from the 
BCD-to-Binary Decoder in a 20, 40, and 80 binary format. With 
the tens level, these outputs are binary coded hexadecimal. In 
order to obtain the over-range output (10H), the 10, 20, 40 and 
80 coded signals are inverted and coupled to a four input nand 
gate. The nand gate (over-range) output is low only with zero 
input attenuation (i.e., all the BCD-to-Binary Decoder output lines 
are low). The over-range level is coupled to All U5C and 
therefore to the 10H output. It is also coupled to the Full Adder 
along with the 10, 20, 40, and 80 lines. The inputs to the adder 
are connected so a value of 10 is subtracted from the input with 
the Over-Range inactive (high); when the over-range line is low the 
output follows the input directly. The following tables express the 
assembly inputs and outputs, the BCD-to-Binary converter inputs 
and outputs, and the Full Adder inputs and outputs, In each case, 
a level of >+2.0 Vdc is a logic high and <+0.8 Vdc is logic low. 
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Logic Assembly Inputs Versus Outputs 


Programmed Attenuation Input 


Decimal 


2-Digit BCD 


OUTPUT 
RANGE 


Logic Assembly Output 
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* For safety purposes, the shift registers are set for 150 dB attenuation upon 
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Full Adder 
Outputs =e] 

Co, Bo, B3, By r4 x3 2 24 

Over-range 80 40 20 10 
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Local Remote Multiplex 


The LCL/RMT input is a logic low in the remote 
mode. This enables the gates which are connected 
to the remote attenuation inputs (Full Adder and 
Over-range) so the remote signals drive the 10 dB 
Step Attenuator. At the same time logic inputs 
from the OUTPUT RANGE switch are inhibited. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
on Service Sheet 3 was used to isolate a circuit 
defect to the assembly shown on the accom- 
panying diagram. Troubleshoot the Logic Assem- 
bly by using the test equipment and procedures 
given below. 


Test Equipment 


Digital Voltmeter HP 3466A 


If the problem is evident only in the local mode of 
operation, check the OUTPUT RANGE switch, 
continuity of the connections to the All assem- 
bly, and the Local/Remote Multiplexer. Refer to 
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the table showing the OUTPUT RANGE switch 
output. If the defect is evident only in the remote 
mode of operation, check the shift registers, the 
BCD-to-Binary Decoder, the Full Adder, and the 
Local/Remote Multiplexer for proper operation. 
Use the tables showing inputs versus outputs as a 
tool to isolate the defective component. 


If the defect is evident in both the Local and 
Remote modes, the Local/Remote Multiplexer or 
an associated component is probably defective. 


NOTE 


If the inputs and outputs of the All 
Logic Assembly are correct, check the 
10 dB Step Attenuator (Service Sheet 6) 
in all ranges, the 10 dB Attenuator in the 
A4 Detector Amplifier Assembly, and 
the 1dB Step Attenuator in the A1l0 
Reference Assembly (also the 10H in- 
puts and associated components). Also, 
check the 1 dB and 10GB Step Atten- 
uator outputs with attenuation inputs of 
1, 2, 4, and 8dB and 10, 20, 40, and 
80 dB. 
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Figure 8-29. A11 Logic Assembly Component Locations Figure 8-30. Al1 Logic Assembly Schematic Diagram 
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Front panel operation (local mode) is enabled by a 
high input (>+2.0 Vdc) on the LCL/RMT line. 
(The NC mnemonic at A23U1A pin 2 indicates no 
connection which ensures an equivalent high input 
for this particular integrated circuit.) Pressing the 
FREQ DOUBLER switch passes the low output to 
A23U1D. In LCL mode the input to A23U1D pin 
12 is always high. Therefore, the output of 
A23U1D goes high which biases A23Q1 on and 
DS1 (which indicates the frequency doubling 
mode) is illuminated. The low output from 
A23U1C is coupled through A24CR3 to the 
DBL-L input of the A20 assembly. 


When the remote control mode is initiated, a low 
input appears on the LCL/RMT line. This action 
inhibits the front panel switch control of the 
DBL-L output while enabling remote control by 
ensuring that a high input always occurs at 
A23U1D pin 18. The DBL-L input from the 
mainframe now governs the lamp indication and 
the A20 Assembly DBL-L input. 


If an option 003 RF Section is used with an 8660C 
mainframe, the Frequency Doubler Test Switch 
must be placed in the 8660C position. Front panel 
control of doubling is inhibited by the low input to 
A23U1A through A24CR2. A24CR1 isolates the 
LCL/RMT control line from the grounded input. 
The open (high) input to A23U1D pin 12 ensures 
that the front panel lamp remains off. A24CR3 
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isolates the output of A23U1C from the DBL-L 
input from the mainframe to the A20 Assembly. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
in Service Sheet 3 was used to isolate a circuit 
defect to the circuits represented on the schematic. 
Troubleshoot the circuits using the test equipment 
and information which follows. 


Test Equipment 


Digital Voltmeter . . HP 3466A 
Before troubleshooting the circuit boards shown 
by the schematic, verify that the power supply 
inputs to the circuit boards are all correct. 


The logic levels should not change unless a change 
in center frequency is made. Check the outputs 
and inputs of the A20 Assembly against the levels 
shown by the table. If the inputs are correct the 
defect is in the A20 Assembly circuitry. One or 
more incorrect outputs will isolate the defective 
stage. If the inputs are incorrect, a defective 
switch, diode, or wiring is responsible. In option 
003 instruments, the time to isolate the defect may 
be reduced by using the Frequency Doubler Test 
Switch. If necessary, point-by-point measurements 
of voltage will aid quick identification of a 
defective stage and/or component. 


DISASSEMBLY AND INTERCONNECTION PROCEDURES (Cont'd) 


b. Make connection from J6 (mainframe) to P6 (RF Section 
rear panel) with the 11672-60001 multi-pin interconnect cable. 


WARNING 


To avoid contact with the line voltage, remove the 
line (main) power cable from the power outlet 
before removing or connecting cables to the 
Frequency Extension Module. 


ce. Connect the 1250-1236 adapter to the 11672-60005 gray 
coaxial cable. Insert the adapter into P2 (on RF Section rear panel 
above the multipin connector). 


d. Remove the gray-blue cable from the jack on the rear side 
of the Frequency Extension Module. Connect the gray coaxial cable 
to the extension module jack. 


e. Take the 11672-60004 red coaxial cable and connect it to 
P1 (RF Section rear panel below the multi-pin connector). 


DOUBLE 
AMPLIFI f. Disconnect the gray cable from the other extension module 


CONTROL output jack. Connect the red coaxial cable to the jack. 
| 


g. Reconnect the mainframe line (Main) power cable to the 
power outlet and set the mainframe line switch to ON. 


Installation and Reassembly Procedures 


To reinstall the RF Section covers, follow the procedure steps in 
reverse order. Be sure the cover notches are to the rear. Instructions 
for installing the RF Section into the mainframe may be found in 
Section II. 


After troubleshooting, be sure the Frequency Extension Module 
output cables are connected to the correct output jacks by following 
the interconnection procedure steps in the reverse order. 


A20 Doubler Power Supply Assembly 
Figure 8-31. A23 Doubler Logic 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
HP Model 8660-series mainframe Operating and Service 
Manual to begin troubleshooting (System Troubleshooting 
Guide). If that information indicates possible problems in 
the RF Section, refer to the Systems Troubleshooting 
information in Service Sheet 1. This information may be 
used to isolate the defect to the RF Section, another 
plug-in, or the mainframe. If the problem is in this plug-in, 
return to Service Sheet 2 for further troubleshooting 
information. 


PRINCIPLES OF OPERATION 


General 


The system center frequency controls the RF Section’s frequency 
doubling mode and the ALC loop bandwidth. This is accomplished 
by means of the DBL-L and Code 1 logic inputs which are connected 
from the mainframe DCU to the A20 Doubler Power Supply 
Assembly in the RF Section. 


In Option 003 RF Sections, the DBL-L input may be controlled 
from the front panel. This allows frequency doubling with Models 
8660A and 8660B mainframes (Frequency Doubler Test Switch 
A24S1 is set to the 8660A/B position). In modified A and B 
mainframes, remote control of frequency doubling is possible. (Refer 
to the paragraph entitled Required Modifications in Section I.) 


When the option 003 RF Section is used in an 8660C mainframe 
(A24S1 is set to the 8660C position), front panel control of 
frequency doubling is inhibited. The doubling mode is automatically 
entered whenever center frequencies 21300 MHz are selected. This 
occurs in both the local or remote control modes. 


The OP-1 and OP-2 outputs to the mainframe serve to identify the 
RF Section model to the mainframe DCU. This information allows 
proper response of the mainframe frequency limiting logic circuits. 


A20 Doubler Power Supply Assembly 


The DBL-L and Code 1 inputs to the A20 Assembly control the 
frequency doubling mode and ALC loop bandwidth. The DBL-L 
exerts direct control over the Doubler Amplifiers and Doubler Relay 
Control outputs. Both inputs influence the ALC Bandwidth Control 
output. The following table lists pertinent center frequencies with 
the resulting A20 Assembly inputs and outputs. 


+24V Regulator. In the frequency doubling mode, the Doubler 
Amplifiers Control output is +22 Vdc. A20U1 is a self contained 
voltage regulator. The +22V Adj, A20R7 controls the amount of 
voltage feedback to the regulator and therefore sets the output 
voltage. A20Q1 is an external transistor which drives the series pass 
transistor Q1. 
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A20 Assembly Inputs and Outputs 


Control Outputs 


Center 


<10 MHz OVde | >+4.0 Vde 


210 MHz but 
<1300 MHz 


<1300 MHz +22 Vde | >+4.0 Vdc| +12 Vde 
L=<+0.8 Vde 


OVde | <+0.3 Vde 


*H = >+2.0 Vde 


Power Supply Switch. When A20Q2 is biased “‘on,”’ the drive 
current to the regulator transistors (both internal and external to 
A20U1) is removed. This causes the regulator output to go to ground 
potential. This occurs only with the DBL-L input high (>+2.0 Vdc). 


Relay Driver. When the system is operating in the frequency 
doubling mode, the DBL-L input is low. Therefore, A20Q3 is biased 
off, A20Q4 is biased on, and approximately +12 Vdc appears at the 
Doubler Relay Control output. 


ALC Bandwidth Control. At center frequencies <10 MHz, the Code 
1 input is high. A20Q5 is biased on, A20Q6 is biased off, and the 
ALC BW Control output increases until it is limited by A2Z0VR2 
(*+5 Vdc), At center frequencies 21300 MHz, the override voltage 
from the Doubler Relay Control output (connected to A20Q5 
through A20CR2 and A20R16) cancels the effect of the Code 1 low 
input. The ALC BW Control again increases to +5 Vdc. 


Frequency Doubler Test Switch (Except Option 003 Instruments) 


When used in an 8660C mainframe, the Frequency Doubler Test 
Switch S1 should be left in the 8660C position. The other two 
switch positions are strictly for test purposes. The diode CR1 isolates 
the DBL-L input from ground in the 8660A/B X2 position. 


The grounded OP-2 output (in the 8660C position of S2) indicates to 
the mainframe DCU that the Center frequency limit of the RF 
Section is 2600 MHz. In the other positions, a limit of 1300 MHz is 
indicated by the grounded OP-1 output. 


Option 003 Instruments 


Option 003 instruments are intended to be used with 8660A or 
8660B mainframes to provide the frequency doubling capability. The 
Frequency Doubler Test Switch, A24S1 should be set to the 
8660A/B position. The OP-1 output to the mainframe is grounded 
indicating a maximum frequency of 1300 MHz. In the doubling 
mode, the mainframe center frequency readout indicates one-half the 
actual output frequency. 


A11 Logic Assembly 
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Service 
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Front panel operation (local mode) is enabled by a 
high input (>+2.0 Vdc) on the LCL/RMT line. 
(The NC mnemonic at A23U1A pin 2 indicates no 
connection which ensures an equivalent high input 
for this particular integrated circuit.) Pressing the 
FREQ DOUBLER switch passes the low output to 
A23U1D. In LCL mode the input to A23U1D pin 
12 is always high. Therefore, the output of 
A23U1D goes high which biases A23Q1 on and 
DS1 (which indicates the frequency doubling 
mode) is illuminated. The low output from 
A23U1C is coupled through A24CR3 to the 
DBL-L input of the A20 assembly. 


When the remote control mode is initiated, a low 
input appears on the LCL/RMT line. This action 
inhibits the front panel switch control of the 
DBL-L output while enabling remote control by 
ensuring that a high input always occurs at 
A23U1D pin 13. The DBL-L input from the 
mainframe now governs the lamp indication and 
the A20 Assembly DBL-L input. 


If an option 003 RF Section is used with an 8660C 
mainframe, the Frequency Doubler Test Switch 
must be placed in the 8660C position. Front panel 
control of doubling is inhibited by the low input to 
A23U1A through A24CR2. A24CR1 isolates the 
LCL/RMT control line from the grounded input. 
The open (high) input to A23U1D pin 12 ensures 
that the front panel lamp remains off. A24CR3 
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isolates the output of A23U1C from the DBL-L 
input from the mainframe to the A20 Assembly. 


TROUBLESHOOTING 


It is assumed that the troubleshooting information 
in Service Sheet 3 was used to isolate a circuit 
defect to the circuits represented on the schematic. 
Troubleshoot the circuits using the test equipment 
and information which follows. 


Test Equipment 


Digital Voltmeter . . HP 3466A 
Before troubleshooting the circuit boards shown 
by the schematic, verify that the power supply 
inputs to the circuit boards are all correct. 


The logic levels should not change unless a change 
in center frequency is made. Check the outputs 
and inputs of the A20 Assembly against the levels 
shown by the table. If the inputs are correct the 
defect is in the A20 Assembly circuitry. One or 
more incorrect outputs will isolate the defective 
stage. If the inputs are incorrect, a defective 
switch, diode, or wiring is responsible. In option 
003 instruments, the time to isolate the defect may 
be reduced by using the Frequency Doubler Test 
Switch. If necessary, point-by-point measurements 
of voltage will aid quick identification of a 
defective stage and/or component. 


Model 866034 
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Figure 8-31. A20 Doubler Power Supply Assembly Component and Test Point Locations 
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ONLY) 
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A20 DOUBLER POWER SUPPLY ASSEMBLY (86603-60009) 


Service 


NOTES 
. SEE FIGURE 8-4 FOR GENERAL NOTES 


3 VOLTAGE REGULATOR 


IN INSTRUMENT CONFIGURATIONS OTHER THAN 
OPTION 003, THE DBL-L INPUT FROM S2 CON- 


NECTED DIRECTLY TO THE WHITE/BLACK/YELLOW 
WIRE 
3. THIS WIRE 1S CONNECTED ONLY IN OPTION 003 
U1 VOLTAGE REGULATOR (1820-0247) INSTRUMENTS. 
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2 8 
iat 
fo o\ 
20 o}6 
{ ! \ j 
So ° 
1 ! 3\_o 5 
REG V (PIN 4 CONNECTED TO CASE) ee 
1 
DOUBLER 
AMPLIFIERS Ee tat 
can CONTROL : 
1413121110 9 8 
; + ; 25) D7 
1 +Les R14 ; 
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Figure 8-32. A20 Doubler Power Supply and Option 003 Circuits Schematic Diagram 
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Table 8-2. Assemblies, Chassis Mounted Parts, and Adjustable Component Locations (1 of 2) a 


Al Assembly 2,4 Circuit Board, mounted on aluminum deck | 
opposite the A5 Assembly. 
A2 Assembly 8-22, 33 A838, A4, and A16 plug into connectors 


mounted on A2. 
A4 Assembly 


8-33, Top View 
A4R13 ADJ, DET BIAS 


8-33, Top View 
A4R26 ADJ, MTR BIAS 


8-33, Top View 
A4S1 SWITCH, TEST/NORMAL 8-33, Top View 
Ad Assembly 


A6 Assembly 
A7 Assembly 
A8 Assembly 
A9 Assembly 


A10 Assembly 
A10R2 ADJ, AM LIN 
A10R5 ADJ, AM CAL 
A10R7 ADJ, RF LEVEL 


A11 Assembly 
A12 Assembly 


8-33, Top View 


8-33, Left Side View 


8-33, Left Side View 
8-33, Top View 
8-33, Top View 
8-33, Top View 
8-13, Left Side View 
(A9, A10, and A11 plug into connectors 
mounted on A12) 


A13 Assembly 
Al14 Assembly 
A15 Assembly 


A16 Assembly 
A16C8 ADJ, FREQ RESP 
A16R1 ADJ, THIRD HARM 


Wiring harness 
Rear Panel Internal 


8-33, Top View 


8-33, Top View 


A16R2 ADJ, 8-33, Top View 
GAIN 

A16R3 ADJ, 8-33, Top View 
SECOND HARM 

A16R4 ADJ, 8-33, Left Side View 


GAIN TRACKING 


A17 Assembly 
A18 Assembly 
A19 Assembly 
A20 Assembly 
A20R7, ADJ, +24V 


A21 Assembly 
A22 Assembly 
A23 Assembly 


8-33, Top View 
8-33, Top View 


Not Shown (mounted in front panel 
housing; Option 003 only) 


Not Shown (replaces S2 in Option 003 
only). 


Not Shown, connected at A8 input 


8-33 Left Side View Insert 
8-33 Left Side View Insert 
8-33 Left Side View Insert 
Mounted on TB1 (see 8-33 Top View) 
8-33 Left Side View Insert 


*Indicates semi-rigid c 


Disassembly and Interconnection Procedures 
Assemblies, Chassis Mounted Parts, 
@and Adjustable Component Locations. 


DISASSEMBLY AND INTERCONNECTION PROCEDURES 


CAUTION 


Before removing the RF Section plug-in from the 
mainframe, remove the line (Mains) voltage by 
disconnecting the power cable from the power 
outlet. 


RF Section Plug-in Removal 
a. Release the latch below the front panel OUTPUT jack. 


b. Pull the latch out while rotating it to the left until it is 
perpendicular to the front panel. This separates the mating plug and 
jack (plug-in to mainframe). 


ce. Grasp the latch and pull the plug-in straight out from 
mainframe. 


Plug-in Cover Removal 


a. Remove the 16 pozidriv screws from both covers. 


b. Loosen the 4 screws which hold the teflon/aluminum 
plug-in guide in place. 


c. Remove the covers and set them aside. 


d. If necessary, remove the plug-in guides by removing the 
screws, 


Interconnection of RF Section to Mainframe for Troubleshooting 
Purposes 


After the RF Section is removed from the mainframe and its covers 
have been removed, the RF Section must be reconnected to the 
mainframe with interconnecting extender cables before 


troubleshooting can begin. 
WARNING 


With the mainframe top cover removed, power is 
supplied to the system during troubleshooting. 
Energy available at many points may, if contacted, 
constitute a shock hazard. 


a. Remove the mainframe top cover. First remove the 4 
Pozidriv screws; then slide the cover back and off the mainframe 
siderails. 


NOTE 


The interconnect cables and adapters are parts 
found in the HP 11672A Service Kit. They may all 
be ordered in the kit or as individual pieces. Refer 
to the 11672A Operating Note for a pictorial cross 
reference. 


DISASSEMBLY AND INTERCONNECTION PROCEDURES (Cont'd) 


b. Make connection from J6 (mainframe) to P6 (RF Section 
rear panel) with the 11672-60001 multi-pin interconnect cable. 


WARNING 


To avoid contact with the line voltage, remove the 
line (main) power cable from the power outlet 
before removing or connecting cables to the 
Frequency Extension Module. 


c. Connect the 1250-1236 adapter to the 11672-60005 gray 
coaxial cable. Insert the adapter into P2 (on RF Section rear panel 
above the multipin connector). 


d. Remove the gray-blue cable from the jack on the rear side 
of the Frequency Extension Module. Connect the gray coaxial cable 
to the extension module jack. 


e. Take the 11672-60004 red coaxial cable and connect it to 
P1 (RF Section rear panel below the multi-pin connector). 


f. Disconnect the gray cable from the other extension module 
output jack. Connect the red coaxial cable to the jack. 


g. Reconnect the mainframe line (Main) power cable to the 
power outlet and set the mainframe line switch to ON. 


Installation and Reassembly Procedures 


To reinstall the RF Section covers, follow the procedure steps in 
reverse order. Be sure the cover notches are to the rear. Instructions 
for installing the RF Section into the mainframe may be found in 
Section II. 


After troubleshooting, be sure the Frequency Extension Module 
output cables are connected to the correct output jacks by following 
the interconnection procedure steps in the reverse order. 


A20 Doubler Power Supply Assembly 
A23 Doubler Logic 
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Table 8-2. Assemblies, Chassis Mounted Parts, and Adjustable Component Locations (1 of 2) 


Mounted on TB1 (see 8-33 Top View) 
8-33 Left Side View Insert 


Reference Designator Service Sheets Figures Remarks 
Al Assembly 2,4 = Circuit Board, mounted on aluminum deck 
opposite the A5 Assembly. 
A2 Assembly 2,4,8 8-22, 33 A3, A4, and A16 plug into connectors 
mounted on A2. 
A3 Assembly 2,8 8-20, 33 
A3R4 ADJ, LIN 8 8-20, 33 8-33, Top View 
A4 Assembly 2,6 8-16, 33 
A4R13 ADJ, DET BIAS 6 8-16, 33 8-33, Top View 
A4R26 ADJ, MTR BIAS 6 8-16, 33 8-33, Top View 
A4S1 SWITCH, TEST/NORMAL 2,6 8-16, 33 8-33, Top View 
A5 Assembly 2,4 8-33 
A6 Assembly 2,6 8-33 
AT Assembly 2,4 8-11, 33 8-33, Top View 
A8 Assembly 2,4 8-33 
A9 Assembly 3,9 8-24, 33 8-33, Left Side View 
A10 Assembly 2,8 8-21, 33 8-33, Left Side View 
A10R2 ADJ, AM LIN 8 8-21, 33 8-33, Top View 
A10R5 ADJ, AM CAL 8 8-21, 33 8-33, Top View 
A10R7 ADJ, RF LEVEL 8 8-21, 33 8-33, Top View 
A11 Assembly 3, 11 8-29, 33 8-13, Left Side View 
A12 Assembly 2,4 8-33 (A9, A10, and A11 plug into connectors 
mounted on A12) 
A13 Assembly 2,9 8-33 
Al14 Assembly = 8-33 Wiring harness 
A15 Assembly 2,4 8-33 Rear Panel Internal 
A16 Assembly 2.5 8-13, 33 8-33, Top View 
A16C8 ADJ, FREQ RESP 5 8-13 
A16R1 ADJ, THIRD HARM 5 8-13, 33 8-33, Top View 
A16R2 ADJ, 5 8-13, 33 8-33, Top View 
GAIN 
A16R3 ADJ, 5 8-13, 33 8-33, Top View 
SECOND HARM 
A16R4 ADJ, 8-13, 33 8-33, Left Side View 
GAIN TRACKING 
A17 Assembly 2: 8-14, 33 
A18 Assembly 2; 8-33 
A19 Assembly 2, 8-33 
A20 Assembly 3,12 8-31, 33 8-33, Top View 
A20R7, ADJ, +24V 12 8-31, 33 8-33, Top View 
A21 Assembly 3,10 8-27, 33 
A22 Assembly 2,7 8-18, 33 
A23 Assembly 12 Not Shown (mounted in front panel 
housing; Option 003 only) 
A24 Assembly 12 Not Shown (replaces $2 in Option 003 
only). 
AT1 4 8-33 
5 Not Shown, connected at A8 input 
3,11 8-33 8-33 Left Side View Insert 
2,6 8-33 8-33 Left Side View Insert 
2,8 8-33 8-33 Left Side View Insert 
6 
ul 


Service 
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Table 8-2. Assemblies, Chassis Mounted Parts, and Adjustable Component Locations (2 of 2) 
: : : FRONT PANEL INTERNAL VIEW TOP VIEW BOTTOM VIEW 
Reference Designator Service Sheets Figures Remarks 
MTR DET GAIN THIRD wW4 WS AS Wwe TBI AG Qi A8 +24V RF LEVEL A13 ASSY W7 
ee ae ae 8-33 Rear Panel BIAS BIAS AI6R2 ASSY ADJ ADJ 
2 Option 003 instruments only A4R26 ADJ A20R7 A10R7 A a =p 
FL1 2,4 8-33 8-33 Right Side View A4R13 Oo +O 1 @ (@) 1@) Oo ¢ 
i 9 8.33 sremagsseenr ‘ 
FACTORY REPAIR ONLY 
L1, 2 6 Mounted on TB1 (see 8-33 Top View) DO ROT DSRS PEMeLE 
M1 2,6 8-33 8-33 Front Panel Internal a 2 a e = 5 = 2 * 4 
___a22 = 
Pi, 2 2,4 3-3, 8-33 3-3, P2 is @; Plis @ FREQUENCY DOUBLER/AMPLIFIER ASSEMBLY | [mane 
P3, 4 6 Not shown, +20V inputs to A6. Ua uven assens 1| een nt namical ay 
PS 4 Not shown, +20V input to A8& CAUTION 
P6 2, 3, 4,5, 8-12 3-3, 8-33 3-3, P6 is @ Pee te 
4 Not shown, —10V input to A8& 2 a. 
P13 2, 4,6, 8,9 8-33 
P14 2, 6,9 8-33 A22 ASSY Wi6 W15 W7 
Qi 12 8-33 
R1 2,8 8-33 8-33, Front Panel Internal View 
R2 8 8-33 8-33, Front Panel Internal View Aig Al4 LEFT SIDE VIEW 
$1 3,11 8-33 8-33, Front Panel Internal View ASSY ASSY 
S2 3,12 8-33 8-33, Rear Panel Internal View All AlQ AS AB A206 AG wg AS A2 GAIN W12 Al6 A4 A3 
TB1 6 8-33 | Top View LIN TEST/ SECOND A20 Al2 AMCAL AM LIN ASSY ASSY ASSY ASSY ASSY ASSY ASSY ASSY TRACKING ASSY ASSY ASSY 
[_wix =| A F = ADJ NORMAL HARM ASSY ASSY ASSY ADJ ADJ Al6R4 MS 
wi* 2,5 Right Side View, FL1 Output A3R4 SWITCH ADJ A10R5 A10R2 
Ww2* 2,4 Top View A8, Output A4S1 A16R3 
Ww3 2,4 AT 1 Input, grey/blue 
w4* 2,4 AT1 Output 
Wee 28 Hop Views AbLOutput REAR PANEL INTERNAL VIEW RIGHT SIDE VIEW 
we* 2,4,6 8-33 Top View, A6 Input W16 
ug 2,11,.9 pies PX ats P13 we w3 2 CRI S2 A300 AACA Als 
ws 2,8 8-33 AM Inpt to A12, grey/yellow ASSY ASSY  ASSY ASSY 
wo 2,8 Pulse Inpt to A12, white/green , " 
{be wi0* 2,5 A18 Output w, 
wil 2,4 FL1 Input, grey = 
wi2 2,5 @M Inpt to A16, white/violet } oa 
W13* 2,4 A18 Input . WN) ae 
wi4 25 Right side view, A16 Output, grey > ul z { " 7 Dee a 
Wi15 Shes 8-33 Black, A22 Input mn / 
wi6é 20 Black, A22 Interconnect = ; 
W17 2,4 P6 Interconnect cable, white/brown = 
wis 2,4 A15 Output to P6, white/red 
wig 2,4 A15 Input from P6, white/blue —q 
W20 ae enter once U cen eae eke Am AD 2000 / 1600 / 1300 MHz\ 2200\ 1800\ 1400 
w21 2,4 P6 Interconnect cable, white/yellow a ib n Reaiontaeit ASSY —ASSY MHz/ MHz/ ADJ | MHz \ MHz \ MHz 
XA21 10 Printed Circuit connector for A21. . a R11 RQ A21R7 R5 R3 R1 
*Indicates semi-rigid coaxial cable. 2300 1900 ©1500 2599 2100 1700 
MHz MHz MHz MHz MHz MHz 
R12 R10 R8 RE R4 R2 
A21 FINE ADJ A21 ADJ 


A2 ASSY 


A22 W111 
ASSY 


Figure 8-33. Assemblies, Chassis Parts, and Adjustable Component Locations 
8-45/8-46 
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Should one of your HP instruments need 
repair, the HP service organization is 
ready to serve you. However, you can 
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and reduced turn-around time should 
result. 
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repair, the HP service organization is 
ready to serve you. However, you can 
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please fill out this card and attach it to 
the product. Increased repair. efficiency 
and reduced turn-around time should 
result. 


TECHNICAL CONTACT PERSON 


PHONE NO. EXJ. 
MODEL NO SERIAL NO. 
MODEL NO SERIAL NO. 
P.O. NO. DATE 


Accessories returned with unit 
CLINONE CI CABLE(S) 


LJ POWER CABLE CJ ADAPTER(S) 


OTHER 


over 


7 


| 
4 
{ 
| 
j 
{ 
{ 
: 
’ 
{ 


{i 


4P instruments need 
» th HP service © Organization is 
eady to serve you. However, you can 
; help us serve you more effectively. When 
es _ sending an instrument to HP for repair, 
please fill out this card and attach it to 
the product. Increased repair. efficiency 
and reduced turn-around time should 
result. 


COMPANY 


ADDRESS 


TECHNICAL CONTACT PERSON 


PHONE NO. EX 
MODEL NO. SERIAL NO. 
MODEL NO. SERIAL NO. 
P.O. NO. DATE 


Accessories returned with unit 


LINONE LI CABLE(S) 


LJ POWER CABLE LIADAPTER(S) 


OTHER 
over 


HEWLETT 
PACKARD 


LG; 


Should one of your HP instruments need 
repair, the HP service organization is 
ready to serve you. However, you can 
help us serve you more effectively. When 
sending an instrument to HP for repair, 
please fill out this card and attach it to 
the product. Increased repair efficiency 
and reduced turn-around time should 
result. 
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number(s) of other interconnected in- 
struments. 


9320-3896 Printed in U.S.A. 
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REGIONAL SALES AND SERVICE OFFICES 


NORTH/CENTRAL AFRICA 


Hewlett-Packard S.A. 

7, Rue du Bois-du-Lan 

CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83 12 12 

Telex: 27835 hpse 

Cable: HEWPACKSA Geneve 


ASIA 


Hewlett-Packard Asia Ltd. 

6th Floor, Sun Hung Kai Centre 
30 Harbour Rd. 

G.P.O. Box 795 

HONG KONG 

Tel: 5-832 3211 


After Jan. 1, 1984 


47th Floor, China Resources Bldg. 


26 Harbour Rd., Wanchai 
HONG KONG 

Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 


CANADA 


Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 

Telex: 610-492-4246 


MEDITERRANEAN AND 
MIDDLE EAST 


Hewlett-Packard S.A. 
Mediterranean and Middle East 
Operations 

Atrina Centre 

32 Kifissias Ave. 
Paradissos-Amarousion, ATHENS 
Greece 

Tel: 682 88 11 

Telex: 21-6588 HPAT GR 

Cable: HEWPACKSA Athens 


EASTERN EUROPE 


Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 

P.O. Box 72 

A-1222 VIENNA, Austria 
Tel: (222) 2365110 

Telex: 1 3 4425 HEPA A 


NORTHERN EUROPE 


Hewlett-Packard S.A. 
Uilenstede 475 

P.O. Box 999 

NL-1180 AZ AMSTELVEEN 
The Netherlands 

Tel: 20 437771 


SOUTH EAST EUROPE 


Hewlett-Packard S.A. 

7, Rue du Bois-du-Lan 

CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83 12 12 

Telex: 27835 hpse 

Cable HEWPACKSA Geneve 


OTHER EUROPE 


Hewlett-Packard S.A. 

P.O. Box 

150, Rte du Nant-D’Avril 
CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83 8111 

Telex: 22486 hpsa 

Cable: HEWPACKSA Geneve 


EASTERN USA 


Hewlett-Packard Co. 

4 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 258-2000 


MIDWESTERN USA 


Hewlett-Packard Co. 
5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 


SOUTHERN USA 


Hewlett-Packard Co. 
2000 South Park Place 
P.O. Box 105005 
ATLANTA, GA 30348 
Tel: (404) 955-1500 


WESTERN USA 


Hewlett-Packard Co. 

3939 Lankershim Blvd. 
P.O. Box 3919 

LOS ANGELES, CA 91604 
Tel: (213) 506-3700 


OTHER INTERNATIONAL AREAS 


Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 

Tel: (415) 857-1501 

Telex: 034-8300 

Cable: HEWPACK 
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